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>WP_007061146.1 MULTISPECIES: 30S
ribosomal protein S21

K
RAGVLSEVRKREHYEKPSV

KRKKKSEAARKR
_EHYEK(ac)PSVK_ 5 -0.23081 54.608 3691300 3238600

>WP_011988802.1 MULTISPECIES: 30S
ribosomal protein S10

K
HTILDQSSEKIVETAKSTGAK

VAGPVPLPTE
_IVETAK(ac)STGAK_ 6 0.3928 80.979 26990000 20189000

>WP_011988802.1 MULTISPECIES: 30S
ribosomal protein S10

K
RLKAFDHTILDQSSEKIVETA

KSTGAKVAGP
_AFDHTILDQSSEK(ac

)IVETAK_
13 -1.9913 725.37 5275900 12146000

>WP_013236715.1 MULTISPECIES:
chromosomal replication initiator protein

DnaA
K LKQDESLQNAIGDLTKRLNQN

_QDESLQNAIGDLTK(
ac)R_

14 -0.30695 38.028 0 4497600

>WP_013236715.1 MULTISPECIES:
chromosomal replication initiator protein

DnaA
K

YVSSEKFTNELINSIKDDKNV
EFRNKYRNID

_FTNELINSIK(ac)DDK
_

10 0.24769 65.092 11777000 6199700

>WP_013236715.1 MULTISPECIES:
chromosomal replication initiator protein

DnaA
K

ILSVPNDLTKGILTSKYKNLIA
NALKLITSK

_GILTSK(ac)YK_ 6 0.0799 83.265 23692000 24284000

>WP_013236721.1 MULTISPECIES: DNA
gyrase subunit A

K
RDESDRDGMRIVIELKRDAN

PNVTLNQLYKH
_IVIELK(ac)R_ 6 0.38254 126.54 10387000 12429000

>WP_013236723.1 MULTISPECIES:
transcription repressor NadR

K
VIAVSHETNEIEDELKTIVKFG

GKVQDVIVE
_AVIAVSHETNEIEDE

LK(ac)TIVK_
17 1.0842 43.534 10567000 0

>WP_013236723.1 MULTISPECIES:
transcription repressor NadR

K
LEKNDKPQKGHILAEKLGVT

RQIIVKDIAIL
_GHILAEK(ac)LGVTR

_
7 0.48356 107.09 14523000 8291500

>WP_013236725.1 MULTISPECIES:
FAD/NAD(P)-binding oxidoreductase

K
IESISKGFKVVTNKNKFTCNM

VLNTTPGKNY
_NK(ac)FTCNMVLNTT

PGK_
2 0.23496 30.961 6652100 7507300

>WP_013236727.1 MULTISPECIES: serine--
tRNA ligase

K
YDELEKLTNDAEDVLKGLKIP

YRVVRICKGD
_LTNDAEDVLK(ac)GL

K_
10 -0.46458 80.522 12388000 7498900

>WP_013236727.1 MULTISPECIES: serine--
tRNA ligase

K
LDEKRRKILVEVEALKNKRN

QDSAQIAKMKR
_ILVEVEALK(ac)NKR

_
9 0.23611 186.72 19477000 15697000

>WP_013236727.1 MULTISPECIES: serine--
tRNA ligase

K
MVKFTKPEESYDELEKLTND

AEDVLKGLKIP
_FTKPEESYDELEK(a

c)LTNDAEDVLK_
13 -0.3044 119.06 66047000 49058000

>WP_013236727.1 MULTISPECIES: serine--
tRNA ligase

K
YMVNRTSMTGTGQLPKFEED

AFRISNNDYFL
_TSM(ox)TGTGQLPK(

ac)FEEDAFR_
11 0.41074 209.67 85265000 95960000

>WP_013236727.1 MULTISPECIES: serine--
tRNA ligase

K
EALKNKRNQDSAQIAKMKRN

GENADDLVAEM
_RNQDSAQIAK(ac)M

K_
10 -0.5293 128.01 150610000 113450000

>WP_013236727.1 MULTISPECIES: serine--
tRNA ligase

K
DFDPATIDEVIALDEKRRKILV

EVEALKNKR
_GEDFDPATIDEVIAL

DEK(ac)R_
18 -0.07437 162.15 318930000 213720000

>WP_013236727.1 MULTISPECIES: serine--
tRNA ligase

K
EKRRKILVEVEALKNKRNQD

SAQIAKMKRNG
_ILVEVEALK(ac)NKR

_
11 -5.3457 727.44 12008000 9200400

>WP_013236761.1 MULTISPECIES: toxin
Fic

K
TISNKVAKELAEGEYKKFRIR

QDREYESDFD
_ELAEGEYK(ac)K_ 8 1.0185 55.567 0 2791200

>WP_013236767.1 MULTISPECIES:
dihydrodipicolinate synthase family protein

K
TGHDLSPELTLNLLRKHSNIV

GYKDTVSEMG
_K(ac)HSNIVGYKDTV

SEMGHTR_
1 -0.55185 31.462 11291000 20475000

>WP_013236767.1 MULTISPECIES:
dihydrodipicolinate synthase family protein

K
LTLNLLRKHSNIVGYKDTVSE

MGHTRKLIQT
_HSNIVGYK(ac)DTVS

EMGHTR_
8 -0.27711 142.78 77504000 84429000

>WP_013236772.1 MULTISPECIES: Cof-
type HAD-IIB family hydrolase

K
VDVFKVLLISDTEDVKLLKDY

FSKYKSLTAV
_VLLISDTEDVK(ac)LL

K_
11 0.96015 69.602 0 4614200

>WP_013236772.1 MULTISPECIES: Cof-
type HAD-IIB family hydrolase

K
LLDIMASNICKGSALKILSKKF

RMDLDKVIV
_GSALK(ac)ILSK_ 5 -0.84175 85.807 7961300 17080000

>WP_013236772.1 MULTISPECIES: Cof-
type HAD-IIB family hydrolase

K
LVYTNNMVYSSKKNYKVEN

YESINKSAPPSL
_NYK(ac)VENYESINK

_
3 0.10478 135.6 123670000 107890000

>WP_013236773.1 ketose-bisphosphate
aldolase

K
NVYNYETIKGVIQAIKNQKTP

AVIAFGEKYL
_GVIQAIK(ac)NQK_ 7 -0.29547 138.06 38266000 40643000

>WP_013236773.1 ketose-bisphosphate
aldolase

K
AIKNQKTPAVIAFGEKYLKNM

DVDSVYNLVN
_TPAVIAFGEK(ac)YL

K_
10 0.32612 128.54 166760000 115530000

>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
DLGENKKEEELKLSVKISDA

VTSIVEKLNVR
_LSVK(ac)ISDAVTSIV

EK_
4 0.69099 37.092 1778300 10080000

>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
SIVEKLNVRPNYIVAKGGITS

SDVGTKGLKV
_LNVRPNYIVAK(ac)G

GITSSDVGTK_
11 0.44564 102.6 1863100 17375000

Table S1. List of all Clostridium ljungdahlii lysine acetylated sites identified by LC-MS/MS



>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
GGVSDKNLLSRDELIKVDSK

NGGLLIVGSHV
_DELIK(ac)VDSK_ 5 -0.73974 70.1 4962100 0

>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
TFGYTKSHLGEYIEEKTKGTF

KAKDTTYISL
_SHLGEYIEEK(ac)TK

_
10 0.62301 53.034 6016100 7207200

>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
VDSKNGGLLIVGSHVKKTTE

QLEELKKCPFI
_NGGLLIVGSHVK(ac)

K_
12 0.83861 131.32 20213000 28728000

>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
AIDYVDVKIFATALVKAIKSG

KNFMYRSAAA
_IFATALVK(ac)AIK_ 8 0.52807 94.616 45144000 40758000

>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
DSTLRGHYPLETEILKQTVEA

NSDVKFDGEV
_GHYPLETEILK(ac)Q

TVEANSDVK_
11 0.47463 133.93 57603000 37891000

>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
FILTNSRGFTAAETEKAHKEI

SLNISKVAKK
_GFTAAETEK(ac)AHK

_
9 -2.3409 121.68 112930000 97406000

>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
KLSVKISDAVTSIVEKLNVRP

NYIVAKGGIT
_ISDAVTSIVEK(ac)LN

VRPNYIVAK_
11 0.34668 82.586 121280000 46837000

>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
RKRIDLGENKKEEELKLSVKI

SDAVTSIVEK
_KEEELK(ac)LSVK_ 6 -0.1269 193.73 136410000 93522000

>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
EKFEAEIQRIIEKTEKLIASGK

TVAVYTSRK
_TEK(ac)LIASGK_ 3 -0.25702 112.3 209450000 226320000

>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
VGSHVKKTTEQLEELKKCPFI

EFIEFNCHLV
_TTEQLEELK(ac)K_ 9 -0.72987 230.59 1.119E+09 1.064E+09

>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
SDSEKFEAEIQRIIEKTEKLIA

SGKTVAVYT
_IIEK(ac)TEK(ac)LIAS

GK_
4 0.76733 117.93 1.154E+09 587650000

>WP_013236774.1 hydroxyacid
dehydrogenase/reductase-like protein

K
DSKNGGLLIVGSHVKKTTEQL

EELKKCPFIE
_K(ac)TTEQLEELK(ac

)K_
1 -0.17729 715.89 13139000 1816600

>WP_013236775.1 2-hydroxy-3-
oxopropionate reductase

K
NAIRGGLAGSAVLDQKVPRIL

DRNFVPGGKI
_GGLAGSAVLDQK(ac

)VPR_
12 0.05344 189.5 113130000 83280000

>WP_013236775.1 2-hydroxy-3-
oxopropionate reductase

K
SISPVVSKKIACEVNKKDIEM

LDAPVSGGET
_K(ac)IACEVNK(ac)K

_
8 0.14013 126.28 149040000 84047000

>WP_013236775.1 2-hydroxy-3-
oxopropionate reductase

K GGIVQFYEKIANVQVKRS _IANVQVK(ac)R_ 7 -0.20102 173.88 613670000 531520000

>WP_013236775.1 2-hydroxy-3-
oxopropionate reductase

K
GSVIIDMSSISPVVSKKIACE

VNKKDIEMLD
_KGSVIIDMSSISPVV

SK(ac)K_
17 -0.79973 245.78 877510000 956660000

>WP_013236775.1 2-hydroxy-3-
oxopropionate reductase

K
SVIIDMSSISPVVSKKIACEV

NKKDIEMLDA
_K(ac)IACEVNK(ac)K

_
1 0.14013 587.32 30824000 13478000

>WP_013236787.1 MULTISPECIES: DNA
polymerase III subunit gamma/tau

K
KKIVDTYRESNTEEHKTKNN

SSNDEVQTANK
_ESNTEEHK(ac)TK_ 8 0.57145 60.434 2537000 4574600

>WP_013236788.1 MULTISPECIES:
YbaB/EbfC family nucleoid-associated

protein
K

DLILAACNEALKNAEKETAS
EMQKVTGGLNI

_NAEK(ac)ETASEMQ
K_

4 -0.57432 76.522 7218200 6424300

>WP_013236788.1 MULTISPECIES:
YbaB/EbfC family nucleoid-associated

protein
K

FGGGGNMNNLMKQAQKLQK
QMETMQSELQNK

_QAQK(ac)LQK_ 4 -0.386 113.85 21624000 24200000

>WP_013236789.1 MULTISPECIES:
recombination protein RecR

K
NVEGEATAMYISKILKHLGVK

VTRIAHGIPV
_ILK(ac)HLGVK_ 3 -0.51309 66.429 3732700 0

>WP_013236793.1 MULTISPECIES: NUDIX
domain-containing protein

K
RIVRKVLKELGYTEEKAYRC

DNNNCQTDS
_ELGYTEEK(ac)AYR_ 8 -0.06852 89.548 4784200 5233100

>WP_013236798.1 MULTISPECIES: alanine-
-glyoxylate aminotransferase family protein

K
TNIKNTRDIDVAELNKKLGER

GFQISNGYGK
_DIDVAELNK(ac)K(ac

)LGER_
9 -0.09686 82.261 5533400 0

>WP_013236798.1 MULTISPECIES: alanine-
-glyoxylate aminotransferase family protein

K
NIKNTRDIDVAELNKKLGERG

FQISNGYGKL
_DIDVAELNK(ac)K(ac

)LGER_
10 -0.09686 75.462 5533400 0

>WP_013236798.1 MULTISPECIES: alanine-
-glyoxylate aminotransferase family protein

K
KKLGERGFQISNGYGKLKGK

AFRIAHMADCT
_GFQISNGYGK(ac)LK

_
10 1.1826 100.72 16029000 43030000

>WP_013236798.1 MULTISPECIES: alanine-
-glyoxylate aminotransferase family protein

K
LFADERYLSNTLTNIKNTRDID

VAELNKKLG
_YLSNTLTNIK(ac)NTR

_
10 0.13116 200.44 98223000 83175000

>WP_013236799.1 3-phosphoglycerate
dehydrogenase

K
GVFVINCARGGVIDEKVLAKA

LNTGKVAGAA
_GGVIDEK(ac)VLAK_ 7 -0.21307 37.995 10851000 0

>WP_013236800.1 DUF1015 domain-
containing protein

K
SLYIADGHHRTASAVKVGIKR

RKENPDYKGD
_TASAVK(ac)VGIK_ 6 -0.07023 64.297 7030400 6194000

>WP_013236800.1 DUF1015 domain-
containing protein

K
LNGLTRDEYMNKISEKFNVK

EYEGKDPYRPS
_ISEK(ac)FNVK_ 4 0.95572 123.69 39354000 21027000



>WP_013236800.1 DUF1015 domain-
containing protein

K
RIDFVGGIRGLNELEKRVDKE

REGVAFSMYP
_GLNELEK(ac)R_ 7 0.22728 131.06 60606000 65843000

>WP_013236800.1 DUF1015 domain-
containing protein

K
DANTGPIFLTYRYNEKINDIVD

KWTNEKKPV
_YNEK(ac)INDIVDK_ 4 -0.61327 122.33 100100000 72612000

>WP_013236801.1 MULTISPECIES: N-
acetyltransferase

K
ESVLNYYIKNKDYLSKFEPD

REKNFYTLDIQ
_DYLSK(ac)FEPDRE

K_
5 -0.33523 94.191 10310000 18019000

>WP_013236806.1 MULTISPECIES: ABC
transporter permease

K
KYKVGDKINLSIAVDKNGKQT

ESIKKQFTVA
_INLSIAVDK(ac)NGK_ 9 -0.05763 58.172 30100000 29274000

>WP_013236809.1 MULTISPECIES:
hydrolase

K
LIMHKDIKEMLENCAKRSEIN

LQYSISTGKS
_EMLENCAK(ac)R_ 8 -0.67212 76.064 3804600 3276000

>WP_013236809.1 MULTISPECIES:
hydrolase

K
IDDDGMIRVDNIGNFKKEDIS

HSFIRFDNGT
_VDNIGNFK(ac)K_ 8 0.42905 107.57 17216000 20647000

>WP_013236811.1 MULTISPECIES:
aminotransferase class V-fold PLP-

dependent enzyme
K

EIDVDELKKFLDKDSKFKYAT
VVHCDTPSGM

_FLDKDSK(ac)FK_ 7 0.79125 106.2 13344000 24986000

>WP_013236812.1 MULTISPECIES:
peptidylprolyl isomerase

K
FFELAYSYAKDENLEKDDEY

LKMLESAKKEI
_DENLEK(ac)DDEYL

K_
6 0.01531 57.802 2911600 0

>WP_013236812.1 MULTISPECIES:
peptidylprolyl isomerase

K
PERLKAKHILVDSIEKAKKIS

KEISEGMPFE
_HILVDSIEK(ac)AK_ 9 0.14054 120.86 43346000 36112000

>WP_013236814.1 MULTISPECIES: L-
arabinose isomerase

K
NKVSQKDIDDTYEEFKKIYIM

DVGENDPKFY
_DIDDTYEEFK(ac)K_ 10 -0.72103 101.39 17117000 11877000

>WP_013236814.1 MULTISPECIES: L-
arabinose isomerase

K
PIVFKSLATSASQITKLMKEV

NYNDNVAGVI
_SLATSASQITK(ac)L

MK_
11 -0.57611 84.566 18696000 12668000

>WP_013236818.1 MULTISPECIES: alpha-
N-arabinofuranosidase

K
YPFSMVSNYGRGTVLKPSV

NGASYKCDFGEL
_GTVLK(ac)PSVNGA

SYK_
5 -3.7124 53.001 3427100 4688800

>WP_013236818.1 MULTISPECIES: alpha-
N-arabinofuranosidase

K
KADEDGFRTDAMEVIKDLKL

GLVRYPGGNFV
_TDAMEVIK(ac)DLK_ 8 0.28344 60.49 3440500 2268900

>WP_013236818.1 MULTISPECIES: alpha-
N-arabinofuranosidase

K
LGRAVYSGIYEPGHEKADED

GFRTDAMEVIK
_AVYSGIYEPGHEK(a

c)ADEDGFR_
13 0.44431 37.624 15938000 3417300

>WP_013236818.1 MULTISPECIES: alpha-
N-arabinofuranosidase

K
EDGFRTDAMEVIKDLKLGLV

RYPGGNFVSNY
_DLK(ac)LGLVR_ 3 0.04428 127.12 25323000 31484000

>WP_013236819.1 MULTISPECIES: MFS
transporter

K
MDMKVQDKDVFKENLKFSE

KFGYGCGDLAIN
_ENLK(ac)FSEK_ 4 -0.28681 69.812 22039000 23906000

>WP_013236819.1 MULTISPECIES: MFS
transporter

K
MDMKVQDKDVFKENLKFSE

KFGYGCGD
_VQDKDVFK(ac)ENL

K_
8 0.53109 115.57 32433000 39354000

>WP_013236825.1 MULTISPECIES: LD-
carboxypeptidase

K
KKGDTIGLVSPASAEKPEKIK

GKIEFLKDFG
_KGDTIGLVSPASAE

K(ac)PEK_
15 -0.05828 52.814 8418300 2447200

>WP_013236826.1 MULTISPECIES:
magnesium transporter CorA family protein

K
STSLKANEMTLEKMLKLELL

QKYPEDQDILE
_MLK(ac)LELLQK_ 3 -0.21955 70.1 4997000 6348300

>WP_013236829.1 MULTISPECIES:
thymidylate kinase

K
MPPEYSKKLMTKRNNKFTG

NAEKDIHERDYE
_NNK(ac)FTGNAEK_ 3 -0.44809 50.452 12350000 12272000

>WP_013236830.1 MULTISPECIES:
hypothetical protein

K
TDLLEILTEGGFRVTKLATTGG

FLRAGNTTL
_VTK(ac)LATTGGFLR

_
3 0.79805 105.65 22318000 15057000

>WP_013236838.1 MULTISPECIES: 16S
rRNA (cytidine(1402)-2'-O)-methyltransferase

K
CHKYNENEKSKLLIQKLKDG

KDIALVSDAGT
_LLIQK(ac)LK_ 5 0.28034 92.692 22908000 12785000

>WP_013236841.1 MULTISPECIES:
AbrB/MazE/SpoVT family DNA-binding

domain-containing protein
K

KDALEIYVDGEQIILKKYEPA
CIFCGDARDV

_DALEIYVDGEQIILK(
ac)K_

15 -4.1022 70.281 5771700 5505500

>WP_013236841.1 MULTISPECIES:
AbrB/MazE/SpoVT family DNA-binding

domain-containing protein
K NYRGKNICKSCLNELKEGK _SCLNELK(ac)EGK_ 7 -0.28553 69.672 26142000 26817000

>WP_013236844.1 MULTISPECIES:
PspA/IM30 family protein

K EFKKLDEVDLDKELEKYKQN
_LDEVDLDKELEK(ac)

YK_
12 1.4427 62.042 4897000 3754300

>WP_013236844.1 MULTISPECIES:
PspA/IM30 family protein

K
LDQKLRDMDDSLNKAKLSSA

QILGNVHEIEK
_AK(ac)LSSAQILGNV

HEIEK(ac)K_
2 -0.21534 58.427 9988500 21564000

>WP_013236844.1 MULTISPECIES:
PspA/IM30 family protein

K
KLEADKSYSSLEASYKDAC

QKAEAVKSKLKE
_SYSSLEASYK(ac)D

ACQK_
10 0.16792 84.566 13550000 9385100

>WP_013236844.1 MULTISPECIES:
PspA/IM30 family protein

K
KKMEESKRVSTEFDEKVKL

AMSKGNEELAKK
_VSTEFDEK(ac)VK_ 8 -0.23708 76.143 22797000 10189000

>WP_013236844.1 MULTISPECIES:
PspA/IM30 family protein

K
LAEGLGDLREEDSLEKEFKK

LDEVDLDKELE
_EEDSLEK(ac)EFK_ 7 0.19926 111.06 24057000 17033000



>WP_013236844.1 MULTISPECIES:
PspA/IM30 family protein

K
YRDEAAARFNNAEASKKVN

EILSNVETGSNK
_FNNAEASK(ac)K_ 8 -0.00701 87.258 33171000 39831000

>WP_013236844.1 MULTISPECIES:
PspA/IM30 family protein

K
EKVKLAMSKGNEELAKKAL

ARKLEADKSYSS
_GNEELAK(ac)K_ 7 -0.06457 81.548 52714000 44378000

>WP_013236844.1 MULTISPECIES:
PspA/IM30 family protein

K
NTLDDIENPIELLDQKLRDMD

DSLNKAKLSS
_VNNTLDDIENPIELL

DQK(ac)LR_
18 2.9274 245.95 121250000 136470000

>WP_013236844.1 MULTISPECIES:
PspA/IM30 family protein

K
EAVKSKLKELEEEIHKTRVY

RDEAAARFNNA
_LKELEEEIHK(ac)TR

_
10 0.1508 225.67 225080000 184830000

>WP_013236844.1 MULTISPECIES:
PspA/IM30 family protein

K
KLSSAQILGNVHEIEKKMEE

SKRVSTEFDEK
_LSSAQILGNVHEIEK(

ac)K_
15 -0.11476 196.45 589880000 398610000

>WP_013236844.1 MULTISPECIES:
PspA/IM30 family protein

K
ELLDQKLRDMDDSLNKAKLS

SAQILGNVHEI
_DMDDSLNK(ac)AK_ 8 -0.16807 589.77 2046200 13579000

>WP_013236846.1 MULTISPECIES:
DUF1836 domain-containing protein

K
FNEQKFQDMVKDMDLKSDD

EERIGIFFVVMS
_DMDLK(ac)SDDEER

_
5 -0.73304 64.55 1997500 2992200

>WP_013236853.1 MULTISPECIES:
hypothetical protein

K
FSSNEVIKVWREAFQKFKTK

KGARSSIEALL
_EAFQK(ac)FK_ 5 -0.23197 76.847 6764700 0

>WP_013236853.1 MULTISPECIES:
hypothetical protein

K
FKTKKGARSSIEALLKRVDK

GTHIGTINPLV
_SSIEALLK(ac)R_ 8 -1.1859 92.062 7327700 5452300

>WP_013236863.1 MULTISPECIES:
methionine--tRNA ligase

K
NKLKEEKKAAQNSNEKSLK

KQITIDDFDKID
_AAQNSNEK(ac)SLK

_
8 0.34011 50.354 3591500 4073400

>WP_013236863.1 MULTISPECIES:
methionine--tRNA ligase

K
QIDDELIKLALETPEKVEKNM

NDLRIPEALD
_LALETPEK(ac)VEK_ 8 -0.06352 52.391 5431100 1950900

>WP_013236863.1 MULTISPECIES:
methionine--tRNA ligase

K
EAYFFKMSKYAPKLIKYIEDH

PDFIQPESRK
_LIK(ac)YIEDHPDFIQ

PESR_
3 0.44396 47.916 9510800 0

>WP_013236863.1 MULTISPECIES:
methionine--tRNA ligase

K
LFPRIDVDKKIEELNKLKEEK

KAAQNSNEKS
_IEELNK(ac)LK_ 6 -0.41089 82.452 23717000 26047000

>WP_013236863.1 MULTISPECIES:
methionine--tRNA ligase

K
IPFGSDGLFNNEIFIKRINADL

ANDLGNLLS
_EIPFGSDGLFNNEIFI

K(ac)R_
17 0.85105 119.4 26914000 18639000

>WP_013236871.1 MULTISPECIES: ATP-
binding protein

K ISKSLEYNDLLNNFIKKLK
_SLEYNDLLNNFIK(ac

)K_
13 -0.03991 34.179 4587000 0

>WP_013236871.1 MULTISPECIES: ATP-
binding protein

K
KCSKEDKGGCKYILPKYGNV

KHIIGIMSGKG
_YILPK(ac)YGNVK_ 5 0.55886 45.161 7112500 7509400

>WP_013236871.1 MULTISPECIES: ATP-
binding protein

K
DKGGCKYILPKYGNVKHIIGI

MSGKGGVGKS
_YGNVK(ac)HIIGIMSG

K_
5 -0.27889 779.92 6306800 9509300

>WP_013236874.1 anaerobic
ribonucleoside-triphosphate reductase

K
AIFVEPTRKEILKNLKQMGVG

EEKIKDISEK
_NLK(ac)QMGVGEEK

_
3 -1.4751 101.93 33734000 4304000

>WP_013236879.1 isoleucine--tRNA ligase K
KWPEYDSSAVDDKLEKDME

EAYKIVKLGRSA
_WPEYDSSAVDDKL

EK(ac)DMEEAYK_
15 -0.05855 41.115 7579400 6429000

>WP_013236879.1 isoleucine--tRNA ligase K
EVEKSLGISGKPQIEKYGVE

DFIKKCKNSVF
_SLGISGKPQIEK(ac)

YGVEDFIK_
12 -1.4778 44.587 7813000 0

>WP_013236879.1 isoleucine--tRNA ligase K
IDSDKTFVQMEKDVLKLWQD

KKVVEKSFKEN
_DVLK(ac)LWQDK_ 4 -1.2737 72.2 11260000 9476900

>WP_013236879.1 isoleucine--tRNA ligase K
SNWYVRRNRSRFWSQKLTD

DKIGAYLTLYKV
_FWSQK(ac)LTDDK_ 5 -0.08266 132.78 56687000 66180000

>WP_013236880.1 MULTISPECIES: LacI
family transcriptional regulator

K
VKAKDGYKGMSEILSKTKVD

SVFCTSDEVAM
_GM(ox)SEILSK(ac)T

K_
8 3.542 107.83 6363200 6616300

>WP_013236880.1 MULTISPECIES: LacI
family transcriptional regulator

K
QPTYDMGSVGMRMLIKLINK

QELEKKNYVLS
_MLIK(ac)LINK_ 4 -0.93308 87.754 40997000 0

>WP_013236880.1 MULTISPECIES: LacI
family transcriptional regulator

K
VRYKGYRKVLEENNLKLDKS

KVYFGNVKAKD
_VLEENNLK(ac)LDK_ 8 -0.20687 122.51 47310000 45131000

>WP_013236880.1 MULTISPECIES: LacI
family transcriptional regulator

K
VVNEETKKKVLTAIEKLGYR

PNIVARSLKTQ
_GYRPNIVARSLK(ac)

TQ_
12 -0.04353 96.993 77875000 50174000

>WP_013236880.1 MULTISPECIES: LacI
family transcriptional regulator

K
INKQELEKKNYVLSHKLIERD

SCKK
_NYVLSHK(ac)LIER_ 7 0.20308 159.99 79882000 65024000

>WP_013236886.1 MULTISPECIES:
TIGR00299 family protein

K
EISKGIFKKVAQAEAKVHSK

PINEVHFHEVG
_KVAQAEAK(ac)VHS

K_
8 0.71599 57.802 5677400 0

>WP_013236901.1 MULTISPECIES: 4-
(cytidine 5'-diphospho)-2-C-methyl-D-erythritol

kinase
K

VKAYAKINLSLDVVGKRKDG
YHLLKMIMQNI

_INLSLDVVGK(ac)R_ 10 0.29255 48.004 5086900 15766000

>WP_013236901.1 MULTISPECIES: 4-
(cytidine 5'-diphospho)-2-C-methyl-D-erythritol

kinase
K

MLSKNMKNVLENVTLKKYP
VLRKIKTDLIDF

_NVLENVTLK(ac)K_ 9 -0.04784 91.855 10908000 8313700



>WP_013236910.1 MULTISPECIES: CTP
synthase

K
VPLMLHKEGLDELVCKKLKL

ECSEIDNSEWI
_EGLDELVCK(ac)K_ 9 -0.18964 74.162 0 8363700

>WP_013236910.1 MULTISPECIES: CTP
synthase

K
YPVIDLMPDQKDIDEKGGTM

RLGIYPCKLLK
_DIDEK(ac)GGTMR_ 5 0.26232 90.827 16834000 12750000

>WP_013236910.1 MULTISPECIES: CTP
synthase

K
LGYDGAHSSEIDPDTKYPVID

LMPDQKDIDE

_NVLGYDGAHSSEID
PDTK(ac)YPVIDLMPD

QK_
18 0.62992 52.391 32432000 33982000

>WP_013236910.1 MULTISPECIES: CTP
synthase

K
LDLGHYERFIDENLSKNNNVT

TGKIYWSVIS
_FIDENLSK(ac)NNNV

TTGK_
8 0.12382 150.59 58550000 68519000

>WP_013236916.1 MULTISPECIES: peptide
chain release factor 1

K
EETDREMKEMEQEEIKRLTE

VIEESENDLRV
_EMEQEEIK(ac)R_ 8 0.49215 92.062 5340000 5284600

>WP_013236916.1 MULTISPECIES: peptide
chain release factor 1

K
ITHLPTGLVVSCQDEKSQLKN

KEKGMKVLKS
_ITHLPTGLVVSCQDE

K(ac)SQLK_
16 0.11757 67.995 13280000 4960200

>WP_013236919.1 MULTISPECIES:
threonylcarbamoyl-AMP synthase

;>WP_013239343.1 MULTISPECIES:
threonylcarbamoyl-AMP synthase

K
MKKPDKNLRPKAPGMKYRH

YAPKAPLKIVKG
_APGMK(ac)YR_ 5 -0.03025 83.287 11681000 8824600

>WP_013236922.1 MULTISPECIES: uracil
phosphoribosyltransferase

K
IPILRAGLGMVGGMIKLIPAAK

VGHIGLYRD
_AGLGMVGGMIK(ac)L

IPAAK_
11 0.79991 64.394 12177000 0

>WP_013236925.1 MULTISPECIES: UDP-N-
acetylglucosamine 2-epimerase (non-

hydrolyzing)
K

AGTVRLVGTDEEKIIKLANELI
RNPKEYDVM

_IIK(ac)LANELIR_ 3 -0.28633 134.68 219630000 281660000

>WP_013236929.1 MULTISPECIES: ATP
synthase F0 subunit B

K
PVNNTITNRQQEIDNKIRTAD

ENEKKSKQLV
_QQEIDNK(ac)IR_ 7 -0.32615 145.17 25581000 27340000

>WP_013236929.1 MULTISPECIES: ATP
synthase F0 subunit B

K
LKNSKQEGKAIVEDYKNKAD

KVSENIVNDAQ
_AIVEDYK(ac)NK_ 7 -0.14324 101.64 65263000 52761000

>WP_013236929.1 MULTISPECIES: ATP
synthase F0 subunit B

K
EKKSKQLVTQHQELLKNSKQ

EGKAIVEDYKN
_QLVTQHQELLK(ac)N

SK_
11 -0.35474 218.16 116580000 86767000

>WP_013236929.1 MULTISPECIES: ATP
synthase F0 subunit B

K
QQEIDNKIRTADENEKKSKQL

VTQHQELLKN
_TADENEK(ac)K_ 7 -2.4966 85.666 276220000 45056000

>WP_013236930.1 MULTISPECIES: F0F1
ATP synthase subunit delta

K
LLVLIEKDRINEIDGKLREME

NIYLESNNTV
_INEIDGK(ac)LR_ 7 -2.2546 74.267 0 4255600

>WP_013236930.1 MULTISPECIES: F0F1
ATP synthase subunit delta

K
EVSTSEKKKMFTEIFKDKVN

EDILSFLLVLI
_MFTEIFK(ac)DK_ 7 0.23738 62.303 11340000 9917800

>WP_013236930.1 MULTISPECIES: F0F1
ATP synthase subunit delta

K
YVEVNNEVIDGSIRSKLSEM

KKIMLKGEQR_
_SK(ac)LSEMK_ 2 -0.38627 95.531 39019000 26031000

>WP_013236930.1 MULTISPECIES: F0F1
ATP synthase subunit delta

K
TVIALNDDERNTLIEKLEKKF

NKKVLIEEEI
_NTLIEK(ac)LEK_ 6 0.07105 98.048 55548000 35750000

>WP_013236930.1 MULTISPECIES: F0F1
ATP synthase subunit delta

K
LEELRQVVAAIKGNSKFLEIM

EHPEVSTSEK
_GNSK(ac)FLEIMEHP

EVSTSEK_
4 -3.9055 226.57 906700000 870410000

>WP_013236931.1 MULTISPECIES: F0F1
ATP synthase subunit alpha

K
ISVSRVGGNAQIKAMKQVAG

TLRLDLAQYRE
_AMK(ac)QVAGTLR_ 3 -0.45477 68.893 0 5139800

>WP_013236931.1 MULTISPECIES: F0F1
ATP synthase subunit alpha

K
ASFAQFGSDLDKESMKRLEK

GKRLTEILKQP
_ELASFAQFGSDLDK

ESMK(ac)R_
18 -0.52984 52.784 7178200 0

>WP_013236931.1 MULTISPECIES: F0F1
ATP synthase subunit alpha

K
SDELSDKLGNAIEEFKKIFLA

EA
_LGNAIEEFK(ac)K_ 9 0.77308 110.39 28306000 19953000

>WP_013236931.1 MULTISPECIES: F0F1
ATP synthase subunit alpha

K
DEIKNKKIISDELSDKLGNAIE

EFKKIFLAE
_IISDELSDK(ac)LGNA

IEEFK_
9 1.0114 116.82 29933000 16242000

>WP_013236931.1 MULTISPECIES: F0F1
ATP synthase subunit alpha

K
GDVFYLHSRLLERAAKLSDK

LGGGSLTALPI
_AAK(ac)LSDK_ 3 0.01416 75.243 47989000 47392000

>WP_013236931.1 MULTISPECIES: F0F1
ATP synthase subunit alpha

K
LDYMSTHHKEIGDEIKNKKIIS

DELSDKLGN
_EIGDEIK(ac)NKK_ 7 0.10313 132.01 48416000 8665900

>WP_013236931.1 MULTISPECIES: F0F1
ATP synthase subunit alpha

K
NAGISVSRVGGNAQIKAMKQ

VAGTLRLDLAQ
_VGGNAQIK(ac)AMK_ 8 -0.23613 140.16 96338000 74275000

>WP_013236931.1 MULTISPECIES: F0F1
ATP synthase subunit alpha

K
VLLGSQKGIKEGDTVKRTGR

VVEVPVGEAIV
_EGDTVK(ac)R_ 6 0.62134 79.116 102910000 65574000

>WP_013236932.1 MULTISPECIES: F0F1
ATP synthase subunit gamma

K
LVTIKRRIRSITSTQKITNAMG

LIATSKLRK
_SITSTQK(ac)ITNAMG

LIATSK_
7 1.1166 49.528 7966600 9253600

>WP_013236932.1 MULTISPECIES: F0F1
ATP synthase subunit gamma

K
GATKNANDLLDKLNLKYNRE

RQSAITQEITE
_LNLK(ac)YNR_ 4 1.1781 148.28 92786000 63325000

>WP_013236933.1 MULTISPECIES: F0F1
ATP synthase subunit beta

K
QRGGKIGLFGGAGVGKTVLIQ

ELINNIAKEH
_IGLFGGAGVGK(ac)T

VLIQELINNIAK_
11 0.33446 136.14 0 4154300



>WP_013236933.1 MULTISPECIES: F0F1
ATP synthase subunit beta

K
EGNDLYYEMQESGVIKKTAL

VFGQMNEPPGA
_EGNDLYYEMQESG

VIK(ac)K_
16 0.34632 84.14 23394000 27356000

>WP_013236934.1 MULTISPECIES: ATP
synthase F1 subunit epsilon

K
AKAAKERAEKRLVSQKDGV

DVKRAEMALARA
_LVSQK(ac)DGVDVK(

ac)R_
5 0.59067 56.225 14036000 10696000

>WP_013236934.1 MULTISPECIES: ATP
synthase F1 subunit epsilon

K
RAEKRLVSQKDGVDVKRAE

MALARALARINL
_LVSQK(ac)DGVDVK(

ac)R_
11 0.59067 75.189 41959000 33380000

>WP_013236940.1 MULTISPECIES: rod
shape-determining protein

K
GRGVILKEPSVVAIDKIKNRV

LAVGEEAWQM
_GVILKEPSVVAIDK(a

c)IK_
14 -2.8587 79.022 8610300 7470800

>WP_013236940.1 MULTISPECIES: rod
shape-determining protein

K
LGGIVVRSSIKVAGDKFDEAI

MKYVRKEHKL
_VAGDK(ac)FDEAIMK

_
5 1.2568 55.261 8659400 6261100

>WP_013236940.1 MULTISPECIES: rod
shape-determining protein

K
ETVNSIADTTRAVLEKTPPEL

SADIADKGIF
_AVLEK(ac)TPPELSA

DIADK_
5 1.2693 58.159 8954700 14833000

>WP_013236940.1 MULTISPECIES: rod
shape-determining protein

K
RPLKDGVISDYDVTEKMLKY

FISKACGKNRI
_DGVISDYDVTEK(ac)

MLK_
12 0.10291 36.638 21260000 16783000

>WP_013236943.1 MULTISPECIES:
methionine adenosyltransferase

K DIDVPWERLDKVEEIKKYM _LDKVEEIK(ac)K_ 8 -0.27174 143.96 40517000 40781000

>WP_013236943.1 MULTISPECIES:
methionine adenosyltransferase

K
NNVIRPVVPREFLDYKTKYFI

NPTGRFVVGG
_EFLDYK(ac)TK_ 6 1.53E-01 87.696 394230000 323320000

>WP_013236947.1 MULTISPECIES:
ribosome-associated translation inhibitor

RaiA

K
KITVKGKNIVVTDALKNAVEK

KLCKLEKYFN
_NIVVTDALK(ac)NAV

EK_
9 -0.53994 74.678 10605000 5491700

>WP_013236947.1 MULTISPECIES:
ribosome-associated translation inhibitor

RaiA
K

NSESLRFQCIPDESEKDEQE
QKIVRTKKFAI

_FQCIPDESEK(ac)DE
QEQK_

10 0.74773 53.828 11797000 8447500

>WP_013236947.1 MULTISPECIES:
ribosome-associated translation inhibitor

RaiA
K

FQCIPDESEKDEQEQKIVRTK
KFAIKPMSSE

_DEQEQK(ac)IVR_ 6 0.772 133.57 65462000 58300000

>WP_013236948.1 MULTISPECIES:
preprotein translocase subunit SecA

K
AIESRMVTNAIEGAQKKVEG

NNFDIRKTLLQ
_MVTNAIEGAQK(ac)K

_
11 0.13575 64.55 2928500 2337500

>WP_013236948.1 MULTISPECIES:
preprotein translocase subunit SecA

K
KGKFKAIADEIYETYKKGQPV

LVGTVSIEKS
_AIADEIYETYK(ac)K_ 11 0.90917 73.848 5519800 2085100

>WP_013236948.1 MULTISPECIES:
preprotein translocase subunit SecA

K
LMRIFGSDRLQGIVEKLGLKE

DEAIESRMVT
_LQGIVEK(ac)LGLK_ 7 0.25134 67.153 8200900 0

>WP_013236948.1 MULTISPECIES:
preprotein translocase subunit SecA

K
TGKGVHIVTVNDYLAKRDRD

TMAPIYEALGL
_GVHIVTVNDYLAK(a

c)R_
13 -0.11467 82.362 13447000 11693000

>WP_013236948.1 MULTISPECIES:
preprotein translocase subunit SecA

K
LQYDDVINKQREIIYKQRSQV

LEGEDLREYM
_EIIYK(ac)QR_ 5 0.19515 100.82 23669000 17938000

>WP_013236948.1 MULTISPECIES:
preprotein translocase subunit SecA

K
FREIYGLDVIVIPTHKPIARTD

YPDVVYKSA
_EIYGLDVIVIPTHK(ac

)PIAR_
14 0.04878 66.965 33246000 30609000

>WP_013236948.1 MULTISPECIES:
preprotein translocase subunit SecA

K
FDIRKTLLQYDDVINKQREIIY

KQRSQVLEG
_TLLQYDDVINK(ac)Q

R_
11 0.96056 149.26 37251000 34101000

>WP_013236948.1 MULTISPECIES:
preprotein translocase subunit SecA

K
VAKNVVTNQGEETAMKKKPI

KKEKTVGRNDP
_NVVTNQGEETAM(ox

)K(ac)K_
13 0.18664 180.28 41200000 42372000

>WP_013236948.1 MULTISPECIES:
preprotein translocase subunit SecA

K
DMLKKRGVPHQVLNAKFHE

MEAEIISHAGEK
_GVPHQVLNAK(ac)F
HEMEAEIISHAGEK_

10 -0.31399 87.659 100910000 74441000

>WP_013236951.1 MULTISPECIES: NADP-
specific glutamate dehydrogenase

K
RRGRIKEYLKSVPTAKYVPD

FREIWNVKCDI
_SVPTAK(ac)YVPDF

R_
6 2.24 51.211 5727900 2263200

>WP_013236951.1 MULTISPECIES: NADP-
specific glutamate dehydrogenase

K
QNSIRYSWTFEEVNNKIKNIM

INIYNNSKNA
_YSWTFEEVNNK(ac)I

K_
11 0.5298 42.789 19292000 25822000

>WP_013236951.1 MULTISPECIES: NADP-
specific glutamate dehydrogenase

K
MDGKEYVQKVLSTVQKRNL

GEEEFLDAVKEV
_VLSTVQK(ac)R_ 7 0.30783 154.31 58398000 38319000

>WP_013236953.1 MULTISPECIES: RNA-
binding transcriptional accessory protein

K
LGNGTASRESEELIGKLIKEV

KEEKGKDLYY
_ESEELIGK(ac)LIK_ 8 0.3594 47.971 5108300 5068500

>WP_013236953.1 MULTISPECIES: RNA-
binding transcriptional accessory protein

K
NITDTYIEKSVEDSLKRLIYPS

IEREIRSQL
_SVEDSLK(ac)R_ 7 -0.11516 96.253 6869300 3249400

>WP_013236953.1 MULTISPECIES: RNA-
binding transcriptional accessory protein

K
ILAGNFQDDIEKYAEKFINEE

KGVESVEDAL
_YAEK(ac)FINEEK_ 4 -0.26096 79.693 12216000 4287800

>WP_013236958.1 DUF2225 domain-
containing protein

K
LSDYDANIIRENISPKWKSKN

YPEVYDIDLA
_ENISPK(ac)WK(ac)S

K_
6 -0.10775 67.993 114910000 152710000



>WP_013236960.1 leucine--tRNA ligase K
MAVPAHDERDFAFATKYKLP

IERVIEGGDSL
_DFAFATK(ac)YK_ 7 0.64844 64.297 3984600 14827000

>WP_013236960.1 leucine--tRNA ligase K
SSWYYLRYVDNKNSEKPFD

KAKIDKMLPVDM
_NSEK(ac)PFDK_ 4 0.50854 85.67 9201300 6189900

>WP_013236960.1 leucine--tRNA ligase K
MYSIETDKKWQAKWEETSL

YKFDDNNLD
_WQAK(ac)WEETSLY

K_
4 -0.08696 83.617 13541000 34300000

>WP_013236960.1 leucine--tRNA ligase K
SEGGAWNDDGIKSISKFVDRI

ERTISSVKEI
_SISK(ac)FVDR_ 4 0.3877 92.439 20802000 20289000

>WP_013236962.1 MULTISPECIES:
molecular chaperone DnaJ

K
CSLDPNNFKYQEALNKLRGM

NNSYRQPYYDN
_YQEALNK(ac)LR_ 7 1.2239 130.75 10968000 6427700

>WP_013236964.1 CYTH domain-containing
protein

K
KRIFRSLGLNLLQAIKKYRES

YRYKNSLIEI
_SLGLNLLQAIK(ac)K_ 11 -0.24662 101.95 3031100 0

>WP_013236965.1 fructose-1,6-
bisphosphate aldolase, class II

K
VILQCSAGAIKYAGPKYLKA

MVDAAIEETGI
_YAGPK(ac)YLK_ 5 0.68806 87.323 30707000 27961000

>WP_013236965.1 fructose-1,6-
bisphosphate aldolase, class II

K
FPPNFKPKLRFDILEKVQEKL

PNFPIVLHGA
_LRFDILEK(ac)VQEK

_
8 0.06682 112.83 77508000 49773000

>WP_013236965.1 fructose-1,6-
bisphosphate aldolase, class II

K
LRLAMTAAVRKTFGDKPEVF

DPRKYLGAGRD
_TFGDK(ac)PEVFDPR

_
5 0.65397 173.68 381470000 233450000

>WP_013236978.1 MULTISPECIES: lipid
kinase

K
TANDFAKFIGMPQNIKKACQQ

IVNSVPKKLD
_FIGMPQNIK(ac)K_ 9 -1.39 105.52 11831000 15888000

>WP_013236989.1 MULTISPECIES:
transketolase

K
YSTLARKGYFDVDELKSLRKI

GSMLQGHPNM
_KGYFDVDELK(ac)SL

R_
10 0.022 142.97 226760000 232810000

>WP_013236989.1 MULTISPECIES:
transketolase

K
MKKDIEELKKIAVTIRKDIIKM

LT
_KDIEELK(ac)K_ 7 -0.88518 137.95 123520000 96684000

>WP_013236990.1 MULTISPECIES:
transketolase

K
VVVLDADLSKSTKTAKFKDA

YPDRFMDMGIA
_TAK(ac)FKDAYPDR_ 3 -0.28683 76.655 12902000 15232000

>WP_013236990.1 MULTISPECIES:
transketolase

K
IKVSVLNIHTIKPIDKEAVINA

ARQTGAVIT
_VSVLNIHTIKPIDK(ac

)EAVINAAR_
14 -0.18056 65.25 19370000 16599000

>WP_013236990.1 MULTISPECIES:
transketolase

K
TGRAFEQVRNSICYPKLNVKI

CATHAGITVG
_NSICYPK(ac)LNVK_ 7 0.17978 116.77 19545000 17266000

>WP_013236990.1 MULTISPECIES:
transketolase

K
IKDTFGQSGKPAELLKAYKLT

AEDIVKAVKK
_DTFGQSGKPAELLK(

ac)AYK_
14 0.00226 117.37 49688000 33768000

>WP_013236990.1 MULTISPECIES:
transketolase

K
AELLKAYKLTAEDIVKAVKK

CMALK
_LTAEDIVK(ac)AVK_ 8 0.5007 88.441 149770000 133500000

>WP_013236990.1 MULTISPECIES:
transketolase

K
TFGQSGKPAELLKAYKLTAE

DIVKAVKKCMA
_AYK(ac)LTAEDIVK(a

c)AVK_
3 0.29844 112.83 472680000 309140000

>WP_013236991.1 MULTISPECIES: cell
division ATP-binding protein FtsE

K
VFLVGPSGAGKTTFVKALLK

EVQPTSGDIIV
_TTFVK(ac)ALLK_ 5 0.90653 68.016 7452600 5421100

>WP_013236991.1 MULTISPECIES: cell
division ATP-binding protein FtsE

K
QPTSGDIIVNNLNITKLKRSKI

PLYRRKLGV
_EVQPTSGDIIVNNLNI

TK(ac)LK_
18 0.68443 44.587 7585500 4610400

>WP_013236995.1 MULTISPECIES:
excinuclease ABC subunit UvrB

K
QMKTAAKELRFEEAAKLRDA

ILKLKKQKNK
_FEEAAK(ac)LR_ 6 0.36505 60.436 0 3724300

>WP_013236995.1 MULTISPECIES:
excinuclease ABC subunit UvrB

K
KPIKGQIDDLYNSIQKTISRGY

RILVTTLTK
_GQIDDLYNSIQK(ac)T

ISR_
12 -0.18171 84.874 6550600 0

>WP_013236995.1 MULTISPECIES:
excinuclease ABC subunit UvrB

K
MGVFKIHSKFKPTGDQPKAID

SIA
_IHSK(ac)FKPTGDQP

K_
4 0.08126 136.3 44565000 45836000

>WP_013236996.1 excinuclease ABC
subunit UvrA

K
KGKKGEHIKVLESIVKNGFVR

ARIDGEIVDL
_VLESIVK(ac)NGFVR

_
7 -2.3622 57.019 2102500 4189800

>WP_013237002.1 MULTISPECIES: UDP-N-
acetylenolpyruvoylglucosamine reductase

K
LVKDGGIRGIMIKLIKLNEVKV

EDNKIITES
_LIK(ac)LNEVK_ 3 0.06902 62.582 0 5776000

>WP_013237002.1 MULTISPECIES: UDP-N-
acetylenolpyruvoylglucosamine reductase

K
ATAKDILDLIAIVQHKVKEKFN

VDLYTEVRV
_DILDLIAIVQHK(ac)V

K_
12 -0.48036 123.75 0 343160000

>WP_013237007.1 MULTISPECIES: 6-
phosphofructokinase

K
KGYDEQELCRSILEAKMKGK

MHNLILLAEGI
_SILEAK(ac)MK_ 6 -0.13022 77.058 28626000 22803000

>WP_013237007.1 MULTISPECIES: 6-
phosphofructokinase

K
VVRTALDKNLNVMGIKRGYS

GLMNGEIVPMQ
_NLNVMGIK(ac)R_ 8 0.21603 143.01 36051000 30314000

>WP_013237007.1 MULTISPECIES: 6-
phosphofructokinase

K
EFKTEEGRERAVNILKTFRID

GLVVIGGDGS
_AVNILK(ac)TFR_ 6 0.43032 101.46 37955000 4025700

>WP_013237007.1 MULTISPECIES: 6-
phosphofructokinase

K
AEKVENITGIETRATKLGHIQR

GGSPTCSDR
_ATK(ac)LGHIQR_ 3 -0.15311 155.07 235210000 172840000



>WP_013237007.1 MULTISPECIES: 6-
phosphofructokinase

K
QRGGTILKTARSKEFKTEEGR

ERAVNILKTF
_SK(ac)EFK(ac)TEEG

R_
5 -1.4658 136.96 552520000 508630000

>WP_013237007.1 MULTISPECIES: 6-
phosphofructokinase

K
RSSVADIIQRGGTILKTARSK

EFKTEEGRER
_GGTILK(ac)TAR_ 6 0.04609 141.02 31542000 25970000

>WP_013237008.1 MULTISPECIES:
pyruvate kinase

K
IMVARGDMGVEIPIEKVPMIQ

KFIIEKCNKA
_GDMGVEIPIEK(ac)V

PMIQK_
11 -0.06092 57.499 30120000 43681000

>WP_013237008.1 MULTISPECIES:
pyruvate kinase

K
AKRAEEQINYDSLLEKKREA

HIQNVPNAISL
_RAEEQINYDSLLEK(

ac)K_
14 0.68184 132.05 46625000 38765000

>WP_013237008.1 MULTISPECIES:
pyruvate kinase

K
EVVEKDDILVVKDLDKGYINI

LDRVAGIISE
_DLDK(ac)GYINILDR_ 4 0.26299 131.06 50981000 48682000

>WP_013237008.1 MULTISPECIES:
pyruvate kinase

K
IMLDTKGPEIRTGNFKEDKAE

LKEGQQFTVY
_TGNFK(ac)EDK_ 5 -0.12327 98.033 81778000 75194000

>WP_013237008.1 MULTISPECIES:
pyruvate kinase

K
VSRHNFSHGDHEEHEKRINM

VKKLREKYNKP
_HNFSHGDHEEHEK(

ac)R_
13 0.30416 215.87 123360000 377380000

>WP_013237009.1 23S rRNA (uracil(1939)-
C(5))-methyltransferase RlmD

K
DFKKKRVKDCLERIGKFEVE

EQDRIFKDNVL
_IGK(ac)FEVEEQDR_ 3 -0.34455 76.655 0 4508200

>WP_013237039.1 hypothetical protein K
DLISEKDGNRYAISVKTRNFK

KGSNESRMYS
_YAISVK(ac)TR_ 6 0.18766 126.52 3444300 3092200

>WP_013237050.1 hypothetical protein K
YVVYSGNIKNPANTLKIGINE

YKVNSISMAD
_NPANTLK(ac)IGINEY

K_
7 -0.23785 32.275 3170400 57539000

>WP_013237050.1 hypothetical protein K
KGKDEGKKEKTIEIVKRAIKK

GMDNETIKEL
_TIEIVK(ac)R_ 6 -0.2586 119.89 29240000 20664000

>WP_013237101.1 MULTISPECIES:
chemotaxis protein

K
STSLTAIREKRVLSQKVPRS

AYGMRLSITSI
_VLSQK(ac)VPR_ 5 -0.01127 81.191 3580700 3636500

>WP_013237107.1 phosphoglycolate
phosphatase

K
GTRCTKGEVIKHVLEKYRINS

DEAVMIGDRK
_HVLEK(ac)YR_ 5 0.1392 108.24 97237000 78460000

>WP_013237118.1 MULTISPECIES:
transcriptional regulator

K
IPENNRRIVKLSISEKFKKSN

DIVNIRQVFI
_LSISEK(ac)FK_ 6 0.02662 69.954 5663700 4829700

>WP_013237122.1 carbamoyl-phosphate
synthase small subunit

K
VSEVSTKGKYAIGEGKRNVA

IMDFGIKKTMV
_YAIGEGK(ac)R_ 7 -0.6781 87.181 22806000 14048000

>WP_013237123.1 carbamoyl-phosphate
synthase large subunit

K
SLDYVVVKIPKWPFDKFHNA

DRELGTKMMAT
_WPFDK(ac)FHNADR

_
5 -0.42799 46.592 0 3469200

>WP_013237124.1 MULTISPECIES:
amidohydrolase

K
VGNPEKGIIYPQHHPKYDIDE

RAMAYGVEVM
_GIIYPQHHPK(ac)YDI

DER_
10 0.0694 89.541 10625000 9326600

>WP_013237124.1 MULTISPECIES:
amidohydrolase

K
MSDIKELTEKYYPEIVELRRY

FHKY
_ELTEK(ac)YYPEIVE

LR_
5 -0.1285 55.841 21808000 12435000

>WP_013237131.1 MULTISPECIES:
glutamate-1-semialdehyde-2,1-aminomutase

K
PVRAFKDVPLNPPVIKRGKG

AYIYDEDGNKY
_DVPLNPPVIK(ac)R_ 10 0.38757 92.538 27245000 34832000

>WP_013237131.1 MULTISPECIES:
glutamate-1-semialdehyde-2,1-aminomutase

K
LKKLHDNPDYYEHLEKLGAK

LEQGIKDIAKK
_LHDNPDYYEHLEK(a

c)LGAK_
13 0.64301 140.81 161140000 198720000

>WP_013237142.1 MULTISPECIES:
methionine ABC transporter ATP-binding

protein
K

EGEIKTSGNVEEIFLKPGKNL
KKLLGNDSLL

_TSGNVEEIFLK(ac)P
GK_

11 -0.69625 89.507 27805000 20214000

>WP_013237144.1 DUF2088 domain-
containing protein

K
VKIGTLPSGGELIVNKLAVKA

DLLIAEGFIE
_IGTLPSGGELIVNK(a

c)LAVK_
14 0.2457 66.335 19450000 9728000

>WP_013237147.1 MULTISPECIES:
pyridoxal phosphate-dependent

aminotransferase
K

MISNKMKEHVSKSSIIRAMF
EEGKRLA

_EHVSK(ac)SSIIR_ 5 0.76546 51.092 1316300 2819400

>WP_013237147.1 MULTISPECIES:
pyridoxal phosphate-dependent

aminotransferase
K

SGYEDVRAKIAENINKKYNL
KLTENNLVMTC

_IAENINK(ac)K_ 7 0.77167 77.923 15175000 12074000

>WP_013237166.1 cell wall-binding repeat-
containing protein

K
SKSVSFDYDGNDLTVKFKYI

GTNVDGSTYTD
_SVSFDYDGNDLTVK(

ac)FK_
14 0.01587 44.294 6841800 9900200

>WP_013237166.1 cell wall-binding repeat-
containing protein

K
FDTNLAVLKAFSSDLKADKL

YIANASAADPD
_AFSSDLK(ac)ADK_ 7 -0.16145 69.979 20819000 9581400

>WP_013237166.1 cell wall-binding repeat-
containing protein

K
ATLQDDNKTVLITLAKSKKQG

DNLDLTVKKG
_TVLITLAK(ac)SK_ 8 -0.3298 91.549 41672000 17872000

>WP_013237166.1 cell wall-binding repeat-
containing protein

K
HMANKLSDSKYSITIKNIRDIA

STPNTMPDY
_YSITIK(ac)NIR_ 6 0.34774 154.49 62772000 44678000

>WP_013237166.1 cell wall-binding repeat-
containing protein

K
LAKSKKQGDNLDLTVKKGILS

SDKSTTIPEC
_QGDNLDLTVK(ac)K_ 10 -0.24623 171.29 160980000 125680000



>WP_013237166.1 cell wall-binding repeat-
containing protein

K
ILSSDKSTTIPECTQKVSFND

TTAPTISSVQ
_STTIPECTQK(ac)VS
FNDTTAPTISSVQAR_

10 -0.32104 75.896 179410000 179170000

>WP_013237169.1 metallophosphoesterase K
HGNLEALKAALCDIEKKSIDTI

ICLGDLVGY
_AALCDIEK(ac)K_ 8 -1.169 59.931 7209700 388860000

>WP_013237181.1 MULTISPECIES: cell
wall-binding repeat-containing protein

K
TLDSITAIGGNKLRVKFSEPIR

MDSSNLSSF
_VK(ac)FSEPIR_ 2 -0.00615 103.56 9978200 14569000

>WP_013237192.1 MULTISPECIES: SLAP
domain-containing protein

K
QPITINKMPMTVLDAKKRAV

KSESFELKDFT
_MPMTVLDAK(ac)K_ 9 -1.5734 107.24 34948000 26775000

>WP_013237193.1 MULTISPECIES: cell
wall-binding repeat-containing protein

K
TDLPKYNSASEYEAFKDDLT

TKISNYFKNDS
_YNSASEYEAFK(ac)

DDLTTK_
11 -0.47255 100.35 16446000 11327000

>WP_013237198.1 tyrosine protein kinase K
TTNEVGLSDVLVGKVKFEEA

VKETGIENLNL
_VK(ac)FEEAVK_ 2 -0.31909 82.426 54017000 49506000

>WP_013237250.1 hypothetical protein K
ATMNRYRNDFYNPIFKRNEII

GVTHSAKTDA
_YRNDFYNPIFK(ac)R

_
11 -0.10698 109.29 3701000 0

>WP_013237253.1 hypothetical protein K
MVSVPRNAKKILEGIKEYKK

NSNKGNAINIK
_ILEGIK(ac)EYK_ 6 0.39085 65.347 2424300 9325200

>WP_013237253.1 hypothetical protein K
KKNDYIEAKSEEYLLKSEEQ

RIMRMADFYSS
_SEEYLLK(ac)SEEQ

R_
7 2.2494 63.727 3704000 0

>WP_013237253.1 hypothetical protein K
HLQNRKPLTGYKNREKFNYD

NVIKKQSVNID
_EK(ac)FNYDNVIK_ 2 0.49721 47.559 7046900 7944800

>WP_013237253.1 hypothetical protein K
NVDSFLRALYTETIIKKGLLYV

YNGSEDSKV
_ALYTETIIK(ac)K_ 9 -0.96725 79.974 12153000 8284200

>WP_013237253.1 hypothetical protein K
GEILKLVKDMVNQIFKDPKKG

PFYASRVLFS
_DMVNQIFK(ac)DPK_ 8 1.2797 56.225 12904000 7508300

>WP_013237253.1 hypothetical protein K
AKIDLIRTPELTELVKKEVEK

YEKIIDKKKE
_TPELTELVK(ac)K_ 9 -0.27241 164.97 19412000 21424000

>WP_013237253.1 hypothetical protein K
TGYKNREKFNYDNVIKKQSV

NIDEEMKEYLR
_FNYDNVIK(ac)K_ 8 -0.20594 91.937 26386000 30465000

>WP_013237253.1 hypothetical protein K
VEILKLKVSSIIEEVKSSVGE

LDTRKYQMVE
_VSSIIEEVK(ac)SSV

GELDTR_
9 0.39421 148.56 29653000 19478000

>WP_013237253.1 hypothetical protein K
YNMDMKGDKINIGEVKRAIG

DMNKLIQDKLT
_INIGEVK(ac)R_ 7 -0.4628 131.06 35566000 22647000

>WP_013237256.1 hypothetical protein K
KTDNLDDLSLNDAELKSAKL

YTMEEYKEFNG
_TDNLDDLSLNDAEL

K(ac)SAK_
15 -0.76854 71.742 4305100 10174000

>WP_013237260.1 hypothetical protein K
DPTPKQHVEPLIENLKFKED

KIPPLTLIFYD
_QHVEPLIENLK(ac)F

K_
11 -0.22636 127.56 30273000 29813000

>WP_013237264.1 ABC transporter
substrate-binding protein

K
EKLVEKNPDILICSNKFNSKN

GIKSTKGYKD
_NPDILICSNK(ac)FNS

K_
10 -0.00157 31.389 3289800 0

>WP_013237274.1 malate dehydrogenase K
KYYSEIKSGLININSKIKIVKE

TPVSATIDG
_SGLININSK(ac)IK_ 9 -0.56128 68.44 14247000 13492000

>WP_013237282.1 glutamate-5-
semialdehyde dehydrogenase

K
KNAAENFLPHLGETLKSLGV

EIRGCSETKKL
_NAAENFLPHLGETL

K(ac)SLGVEIR_
15 0.26693 59.814 0 24278000

>WP_013237282.1 glutamate-5-
semialdehyde dehydrogenase

K
LIKVASLPDPIGEVSKMWKR

PNGLRIGKVRV
_VASLPDPIGEVSK(a

c)MWK_
13 0.82256 128.9 40791000 28719000

>WP_013237282.1 glutamate-5-
semialdehyde dehydrogenase

K
SGKGKAFIDRLELNQKRIDSM

AGGLIKVASL
_LELNQK(ac)R_ 6 0.02124 164.63 109730000 97268000

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
IPVSKLVEGERQKLVKLEDE

LAKRVIGQKEA
_LVK(ac)LEDELAK_ 3 0.42711 55.314 3961500 6596400

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
LKYGVIPKLESTIDEKEQSIK

ENNEAAMLKE
_LESTIDEK(ac)EQSIK

_
8 1.0011 47.189 5213700 2723500

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
YEALAKYGRNLVEEAKKHKL

DPVIGRDEEIR
_NLVEEAK(ac)K_ 7 -0.00321 84.476 6979700 6102300

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
FIFLGPTGVGKTELAKTLARTL

FDSEENIIR
_TELAK(ac)TLAR_ 5 -0.21446 64.297 7174100 7687700

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
EKEQSIKENNEAAMLKEEVT

EQEISQIVSKW
_ENNEAAMLK(ac)EE

VTEQEISQIVSK_
9 0.09287 38.237 9343600 5834500

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
PLKRYIENILETSIAKKIINGDI

YTGCKVRV
_YIENILETSIAK(ac)K

_
12 1.294 70.412 15680000 16881000

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
VYATRRFEDVFLQAEKIAQKF

KDSYISVEHV
_RFEDVFLQAEK(ac)I

AQK_
11 0.61748 43.791 16973000 11431000



>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
EALAKYGRNLVEEAKKHKLD

PVIGRDEEIRR
_K(ac)HKLDPVIGR_ 1 0.99997 70.056 17035000 16844000

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
KEKDTASMERLKAVEKELS

NLKDRDNEMTAK
_AVEK(ac)ELSNLK_ 4 0.32897 114.97 19554000 17488000

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
IDKDVRDKVMSDMKFKFKPE

FLNRLDDIIMF
_FK(ac)FKPEFLNR_ 2 -0.2379 143.89 27526000 16421000

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
EGERQKLVKLEDELAKRVIG

QKEAVTAVSNA
_LEDELAK(ac)R_ 7 0.21089 144.38 43402000 36187000

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
DGLIPNIFGKMSVNLKSLVKE

TKDVLDKMPK
_MSVNLK(ac)SLVK_ 6 -0.85612 99.283 69104000 80071000

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
YDLNKIAELKYGVIPKLESTID

EKEQSIKEN
_YGVIPK(ac)LESTIDE

K_
6 -0.05241 94.023 95016000 63955000

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
DIYTGCKVRVDYENDKFKIEK

L
_VRVDYENDK(ac)FK

_
9 -1.1069 132.79 95976000 86969000

>WP_013237299.1 MULTISPECIES: ATP-
dependent chaperone ClpB

K
LAKYGRNLVEEAKKHKLDPV

IGRDEEIRRVV
_HK(ac)LDPVIGR_ 2 -0.12502 119.75 216450000 221720000

>WP_013237303.1 phosphoenolpyruvate
carboxykinase (ATP)

K
GVPDEILNPRNTWEDKEAYD

ETARKLALKFS
_NTWEDK(ac)EAYDE

TAR_
6 0.12706 124.45 21341000 17527000

>WP_013237303.1 phosphoenolpyruvate
carboxykinase (ATP)

K
EDKEAYDETARKLALKFSKN

FEKFKDVSEDI
_LALK(ac)FSK_ 4 0.1521 94.662 44501000 25524000

>WP_013237310.1 MULTISPECIES:
dihydropteroate synthase

K
SFSDGGKFNNIELAIKHAKQM

EEEGADIIDV
_FNNIELAIK(ac)HAK_ 9 0.07756 84.289 20469000 16581000

>WP_013237310.1 MULTISPECIES:
dihydropteroate synthase

K
VSEQEELERVIPIIGKLSRCV

DIPISIDTYK
_VIPIIGK(ac)LSR_ 7 1.6382 83.862 38236000 48639000

>WP_013237310.1 MULTISPECIES:
dihydropteroate synthase

K
MDKVITIGKKDFQIGKRTYIMG

ILNVTPDSF
_KDFQIGK(ac)R_ 7 0.9691 112.75 281800000 190300000

>WP_013237313.1 2-amino-4-hydroxy-6-
hydroxymethyldihydropteridine

diphosphokinase
K

FLLEVEKKLKRERIIKWGPRT
IDLDVILYDN

_IIK(ac)WGPR_ 3 -0.23908 129.96 8771800 8482600

>WP_013237313.1 2-amino-4-hydroxy-6-
hydroxymethyldihydropteridine

diphosphokinase
K PVLNDRIINLTHELEKTQEL

_IINLTHELEK(ac)TQE
L_

10 -0.15492 32.734 9325200 7649200

>WP_013237330.1 MULTISPECIES: 1-acyl-
sn-glycerol-3-phosphate acyltransferase

K
RSKGPRIGEFKKGSLKLALK

SKVPIVPIAID
_KGSLK(ac)LALK_ 5 -0.25605 112.71 6547400 33385000

>WP_013237332.1 aconitate hydratase K
IEDTLKQIKNDVVTVKNKNRN

EEYKMVFNVT
_NDVVTVK(ac)NK_ 7 0.87387 75.294 3177900 2574400

>WP_013237332.1 aconitate hydratase K
TNSSFVDMMKVAHILKGKTV

NENVSLTISPG
_VAHILK(ac)GK_ 6 0.1117 63.21 8980600 6385600

>WP_013237332.1 aconitate hydratase K
VGDNITTDHIMPSNAKLLPYR

SNIPHLAEYC
_VGDNITTDHIM(ox)P

SNAK(ac)LLPYR_
16 0.1362 168.62 113320000 119000000

>WP_013237333.1
isocitrate/isopropylmalate dehydrogenase

family protein
K

PDNIIESIKKNKVALKAPVTT
PVGKGFKSVN

_VALK(ac)APVTTPVG
K_

4 0.31207 80.522 8092600 6241200

>WP_013237333.1
isocitrate/isopropylmalate dehydrogenase

family protein
K

DKYGTPIPDNIIESIKKNKVAL
KAPVTTPVG

_YGTPIPDNIIESIK(ac)
K_

14 -1.0334 30.543 19527000 16266000

>WP_013237333.1
isocitrate/isopropylmalate dehydrogenase

family protein
K

NGRKKVTAVHKANIMKLSDG
LFLKTAEKVAE

_ANIMK(ac)LSDGLFL
K_

5 -0.22411 80.522 21451000 12953000

>WP_013237334.1 MULTISPECIES: O-
acetylhomoserine

aminocarboxypropyltransferase/cysteine
synthase

K
HPASTTHAELNEEQQKAAGV

TPDLIRLSIGV

_SLVIHPASTTHAELN
EEQQK(ac)AAGVTPD

LIR_
20 -0.08036 88.001 23743000 22194000

>WP_013237334.1 MULTISPECIES: O-
acetylhomoserine

aminocarboxypropyltransferase/cysteine
synthase

K
KVAWVNYPELDGSPYKELA

KKYLPKGAGSIF
_VAWVNYPELDGSP

YK(ac)ELAK_
15 0.35491 38.017 35091000 26306000

>WP_013237334.1 MULTISPECIES: O-
acetylhomoserine

aminocarboxypropyltransferase/cysteine
synthase

K
GGHGTTLGGIIVDGGKFDWAA

SGKFPDFTTP
_FIGGHGTTLGGIIVDG
GK(ac)FDWAASGK_

18 0.79803 63.122 36108000 45634000



>WP_013237334.1 MULTISPECIES: O-
acetylhomoserine

aminocarboxypropyltransferase/cysteine
synthase

K
ERHVENTRKVVEFLSKHPKV

AWVNYPELDGS
_VVEFLSK(ac)HPK_ 7 -0.35941 119.16 506240000 500880000

>WP_013237337.1 MULTISPECIES: amino
acid ABC transporter substrate-binding

protein
K

LDELKKDGTMSKISTKWFGE
DIYK

_ISTK(ac)WFGEDIYK
_

4 0.35376 42.789 6436200 5015800

>WP_013237340.1 MULTISPECIES:
argininosuccinate synthase

K
KAIKTGASKVYIEDLKEEFVK

DYLFKAVKAN
_VYIEDLK(ac)EEFVK

_
7 0.31682 62.14 4443800 3355000

>WP_013237340.1 MULTISPECIES:
argininosuccinate synthase

K
VGQDDDMEEVEKKAIKTGAS

KVYIEDLKEEF
_AIK(ac)TGASK_ 3 -0.50079 94.363 33385000 5749300

>WP_013237340.1 MULTISPECIES:
argininosuccinate synthase

K
DPTIKIIAPWRIWDIKSREDAI

DYANSKGVD
_IWDIK(ac)SR_ 5 0.27074 102.71 49206000 49783000

>WP_013237341.1 MULTISPECIES:
argininosuccinate lyase

K
EERDKAIEDVSVDELKKFSS

LFSDDVYEFIN
_AIEDVSVDELK(ac)K

_
11 0.39117 54.7 10423000 2526300

>WP_013237341.1 MULTISPECIES:
argininosuccinate lyase

K
LYCKKSALEVIKNIEKLQDVI

KNLGENNNIM
_NIEK(ac)LQDVIK_ 4 0.40278 123.79 194550000 151960000

>WP_013237344.1 hypothetical protein K
LNITGPFERHTTQELKAKYGD

DFEAIASQKA
_HTTQELK(ac)AK_ 7 -0.0956 67.113 11712000 11919000

>WP_013237347.1 xanthine dehydrogenase K
TIGGGRLEADAIGLAKKSLSL

KQTVMQSFDL
_LEADAIGLAK(ac)K_ 10 0.15619 69.979 7295000 2501700

>WP_013237347.1 xanthine dehydrogenase K
MEKIYKEVVKLLQKEESFVIA

TIFD
_EVVK(ac)LLQK_ 4 0.47634 65.252 10735000 9247100

>WP_013237354.1 MULTISPECIES:
ribonucleoside-diphosphate reductase,

adenosylcobalamin-dependent
K

SYIGKTLKDCWINALKSGIKF
GYRNAQVSVI

_DCWINALK(ac)SGIK
_

8 -0.00846 71.241 3789600 0

>WP_013237362.1 NAD(+) synthase K
IQTSALAKRVSHTNLKRAVIGI

SGGLDSTLA
_VSHTNLK(ac)R_ 7 -0.07201 96.143 21349000 45489000

>WP_013237364.1 MULTISPECIES:
SPFH/Band 7/PHB domain protein

K
GTDEKVIALKQVEALKEMAK

NPANKLILPNE
_QVEALK(ac)EMAK_ 6 -0.96583 64.73 0 7000300

>WP_013237364.1 MULTISPECIES:
SPFH/Band 7/PHB domain protein

K
RSIIDSGTDEKVIALKQVEAL

KEMAKNPANK
_VIALK(ac)QVEALK_ 5 0.04239 90.685 11306000 9258300

>WP_013237369.1 formate dehydrogenase H
subunit alpha, selenocysteine-containing

K
LADEPGYVQVNPMDAKAKGI

IDGELMRISSR
_ALQQLADEPGYVQV

NPMDAK(ac)AK_
20 -1.1933 75.358 12880000 5432600

>WP_013237369.1 formate dehydrogenase H
subunit alpha, selenocysteine-containing

K
AGCNLYLHVKNGKIIKAEPAN

GRTNEGSLCL
_LHVKNGKIIK(ac)AE

PANGR_
10 -1.3385 37.283 19536000 0

>WP_013237369.1 formate dehydrogenase H
subunit alpha, selenocysteine-containing

K
KTPELKYCAVKIEAIKDQKEA

EKFIKDQYDL
_IEAIK(ac)DQK_ 5 -0.12264 99.139 26812000 18397000

>WP_013237369.1 formate dehydrogenase H
subunit alpha, selenocysteine-containing

K
CAVKIEAIKDQKEAEKFIKDQ

YDLLKKKMNV
_EAEK(ac)FIK_ 4 -0.94146 79.597 27718000 17150000

>WP_013237369.1 formate dehydrogenase H
subunit alpha, selenocysteine-containing

K
PSENHPGTSYLYKGNKFNTP

TGKANLFAAEW
_GNK(ac)FNTPTGK_ 3 -0.22101 134.68 688630000 517120000

>WP_013237373.1 MULTISPECIES: NADH-
quinone oxidoreductase subunit NuoE

K
RKYKYIPREALENLAKYLDT

PVSRLYGMATF
_EALENLAK(ac)YLDT

PVSR_
8 -1.1345 58.671 6907100 2702500

>WP_013237373.1 MULTISPECIES: NADH-
quinone oxidoreductase subunit NuoE

K
TKQQNEDLSGQDVIEKYPKE

QRFTLAILQDI
_QQNEDLSGQDVIEK(

ac)YPK_
14 0.33931 74.786 18286000 16938000

>WP_013237374.1 MULTISPECIES: NADH
dehydrogenase

K
KGSMEVYEEMKAQIAKLGA

NAEVNVKLKATG
_AQIAK(ac)LGANAEV

NVK_
5 -1.524 55.213 1731600 0

>WP_013237374.1 MULTISPECIES: NADH
dehydrogenase

K
ATKQRLRNHKESEFCKRQYK

IALRNVGEIDP
_ESEFCK(ac)R_ 6 0.1369 98.133 4560700 0

>WP_013237374.1 MULTISPECIES: NADH
dehydrogenase

K
IASIRYFRDEFEEHIKNKRCR

AGVCKKLTTF
_DEFEEHIK(ac)NKR_ 8 0.36209 104.79 9446200 9683700

>WP_013237374.1 MULTISPECIES: NADH
dehydrogenase

K
TGCLAKGSMEVYEEMKAQIA

KLGANAEVNVK
_GSMEVYEEMK(ac)A

QIAK_
10 -1.9088 83.729 22698000 11249000

>WP_013237374.1 MULTISPECIES: NADH
dehydrogenase

K
ERGGYKALKKAISSMKPEDV

LEEITKSGLRG
_AISSMK(ac)PEDVLE

EITK_
6 0.32237 78.285 32915000 24354000



>WP_013237374.1 MULTISPECIES: NADH
dehydrogenase

K
KAQIAKLGANAEVNVKLKAT

GCDGLCEKGPV
_LGANAEVNVK(ac)L

K_
10 -0.89276 88.187 83166000 91198000

>WP_013237374.1 MULTISPECIES: NADH
dehydrogenase

K
IEKGGDWYHAIGTMEKSKGT

KVFSLVGKVKN
_GGDWYHAIGTMEK(

ac)SK_
13 -0.18541 169.37 85298000 46367000

>WP_013237374.1 MULTISPECIES: NADH
dehydrogenase

K
NGEIIEKLLYFETATKQRLRN

HKESEFCKRQ
_LLYFETATK(ac)QR_ 9 3.0566 192.1 100370000 94073000

>WP_013237374.1 MULTISPECIES: NADH
dehydrogenase

K
IAYFKVKVEDVEDVVKKTLM

NGEIIEKLLYF
_VKVEDVEDVVK(ac)

K_
11 0.12275 143.86 164040000 152090000

>WP_013237375.1 NADH dehydrogenase K
PVSKEVEVITNDDEIKRMRK

NIVMLLKVRCP
_EVEVITNDDEIK(ac)

R_
12 -5.9867 206.69 101510000 105510000

>WP_013237375.1 NADH dehydrogenase K
NKEVNELAKAFGVEEKRVK

RFKLDPEQNCVL
_AFGVEEK(ac)R_ 7 0.15368 143.12 158700000 120420000

>WP_013237377.1 MULTISPECIES: 4Fe-4S
dicluster domain-containing protein

K
DANLTYRKSHENPEIKKIYDE

FLDKPLGAKS
_KSHENPEIK(ac)K_ 9 0.3583 61.48 2810000 5691400

>WP_013237377.1 MULTISPECIES: 4Fe-4S
dicluster domain-containing protein

K
QMAGAIFKTYGAEINKVNPA

KIYNVSVMPCT
_TYGAEINK(ac)VNPA

K_
8 -0.02304 51.875 4487100 8485200

>WP_013237377.1 MULTISPECIES: 4Fe-4S
dicluster domain-containing protein

K
VVSGLKNVKDVMESVKAGK

CDLHFIEVMTCP
_DVMESVK(ac)AGK_ 7 -0.3327 43.168 5234700 5304700

>WP_013237377.1 MULTISPECIES: 4Fe-4S
dicluster domain-containing protein

K
KGYQSVYDDVPTPVSKRLFD

RGLLKEVDEPL
_GYQSVYDDVPTPVS

K(ac)R_
15 0.40604 96.414 12040000 14213000

>WP_013237377.1 MULTISPECIES: 4Fe-4S
dicluster domain-containing protein

K
HENPEIKKIYDEFLDKPLGAK

SHELLHTKYI
_IYDEFLDK(ac)PLGA

K_
8 0.11214 78.763 88455000 33855000

>WP_013237378.1 MULTISPECIES: 4Fe-4S
dicluster domain-containing protein

K
ASQYRDGEVVDQKGLKMSE

EGNPTVNGKGRV
_GLK(ac)MSEEGNPT

VNGK_
3 -0.39489 50.155 4850800 0

>WP_013237378.1 MULTISPECIES: 4Fe-4S
dicluster domain-containing protein

K
SLKLVTYDDNNNIVEKKDDD

EREVS
_LVTYDDNNNIVEK(a

c)K_
13 0.36618 104.17 28831000 16502000

>WP_013237381.1 chemotaxis protein K
ALEIGVDPNEYIEALKKVKVV

EKDRVEAIAK
_ALEIGVDPNEYIEAL

K(ac)K_
16 -0.35867 50.608 0 6246400

>WP_013237382.1 MULTISPECIES: APC
family permease

K
LSIDEKPKEINFAEQKRYVIV

PIDTLNKSFL
_EINFAEQK(ac)R_ 8 0.07793 91.087 4719200 2654000

>WP_013237384.1 MULTISPECIES:
hypothetical protein

K
GITSHKVTIGLILAHKTGSLSNI

LDKIAQRR
_VTIGLILAHK(ac)TGS

LSNILDK_
10 0.76952 49.34 8258800 1889100

>WP_013237385.1 MULTISPECIES:
homoserine dehydrogenase

K
IVENKREKTITFSSEKASINK

SWNLKSKWLL
_TITFSSEK(ac)ASINK

_
8 -0.02811 98.531 0 9888400

>WP_013237385.1 MULTISPECIES:
homoserine dehydrogenase

K
KDLMAERGYELLQLAKKNGV

TIHFEASVGGG
_GYELLQLAK(ac)K_ 9 0.39294 99.653 24090000 25488000

>WP_013237386.1 homoserine kinase K
GEDIKHSKVNVPDKLKFVAM

IPSFKVNTALS
_LK(ac)FVAMIPSFK_ 2 0.21783 36.417 0 9041900

>WP_013237386.1 homoserine kinase K
NEQGYSYNGFKINVLKCDIP

MSRGLGSSSAC
_INVLK(ac)CDIPMSR

_
5 -1.9208 43.991 1816600 11705000

>WP_013237386.1 homoserine kinase K
KVGEDIKHSKVNVPDKLKFV

AMIPSFKVNTA
_VNVPDK(ac)LK_ 6 0.05261 79.906 8390000 7156500

>WP_013237386.1 homoserine kinase K
NVPDKLKFVAMIPSFKVNTA

LSREVLPKSYL
_FVAMIPSFK(ac)VNT

ALSR_
9 -0.05045 117.37 86911000 86895000

>WP_013237386.1 homoserine kinase K
QPYRKSLIRNFDDVFKKSKD

LGSIGEFISGS
_NFDDVFK(ac)K_ 7 -0.2158 73.665 195300000 211680000

>WP_013237386.1 homoserine kinase K
GSGSTLMAVVDKNAEKFVS

SMKNFLSELEDT
_NAEK(ac)FVSSMK_ 4 -0.29481 113.63 383140000 340410000

>WP_013237392.1 MULTISPECIES: rod
shape-determining protein

K
IVLREPSVVAINNDVKKVMAI

GNEAKDMIGR
_EPSVVAINNDVK(ac)

K_
12 -0.14282 32.624 6605900 15623000

>WP_013237392.1 MULTISPECIES: rod
shape-determining protein

K
DCVALGAGKALDTIDKIVASR

K
_ALDTIDK(ac)IVASR_ 7 -0.27818 90.926 9888600 8241100

>WP_013237392.1 MULTISPECIES: rod
shape-determining protein

K
SGVTEVEKRAIEEATKHAGA

RDVLLMEEPMA
_AIEEATK(ac)HAGAR

_
7 -0.11236 63.727 10524000 14345000

>WP_013237392.1 MULTISPECIES: rod
shape-determining protein

K
EPVAAIIDAIKTTLEKTPPELA

SDIMDKGIM
_TTLEK(ac)TPPELAS

DIMDK_
5 -0.15298 97.502 45894000 40023000



>WP_013237396.1 MULTISPECIES: septum
site-determining protein MinC

K
GCTLKITTELKSLNEKQFNKL

KNILFEKFLI
_SLNEK(ac)QFNK_ 5 0.44155 93.551 7424500 5115500

>WP_013237397.1 MULTISPECIES: septum
site-determining protein MinD

K
NPEVTSVRDSDRVIGKLDAK

GIEKHQLIVNR
_VIGK(ac)LDAK_ 4 0.30949 80.438 112800000 101780000

>WP_013237400.1 MULTISPECIES:
methylglyoxal synthase

K
MRIAFIAHDKKKDDIVDFVKR

YKDV
_IAFIAHDK(ac)K_ 8 -0.65185 65.347 7811100 5633400

>WP_013237400.1 MULTISPECIES:
methylglyoxal synthase

K
FIAHDKKKDDIVDFVKRYKDV

FEGHEIFATG
_KDDIVDFVK(ac)R_ 9 0.26823 157.38 23607000 17096000

>WP_013237412.1 RidA family protein K
KYFKKDMPARSCVEVKLPK

DALVEVEVIALV
_SCVEVK(ac)LPK_ 6 -0.26591 64.711 5623200 3763900

>WP_013237417.1 L-seryl-tRNA(Sec)
selenium transferase  ;>WP_013239415.1 L-

seryl-tRNA(Sec) selenium transferase
K

KGQRGSRYSHVEELIKRVTG
AEAAMVVNNNA;KGTRGSRY
SHVEELIKRITGAEASLVVNN

NA

_YSHVEELIK(ac)R_ 9 -0.41204 100.48 5399400 5898100

>WP_013237428.1 AcrB/AcrD/AcrF family
protein

K
ANEKFDDIKSTSKLVKNIEGV

LKQQKEVTAY
_LVK(ac)NIEGVLK_ 3 -0.10777 42.718 0 77233000

>WP_013237439.1 MULTISPECIES:
hydroxylamine reductase

K
GKQPDVANKQDKLTCKLIEL

AYASEGKNRDK
_LTCK(ac)LIELAYAS

EGK_
4 0.75045 75.376 18014000 12977000

>WP_013237439.1 MULTISPECIES:
hydroxylamine reductase

K
VGACGKQPDVANKQDKLTC

KLIELAYASEGK
_QDK(ac)LTCK_ 3 0.0112 101.64 40044000 9471700

>WP_013237439.1 MULTISPECIES:
hydroxylamine reductase

K
SRIDEIINAVEVQSEKFKSDS

KFHFDVLWDG
_IDEIINAVEVQSEK(a

c)FK_
14 -1.9316 151.8 422600000 448410000

>WP_013237463.1 nucleotide exchange
factor GrpE

K
EDDKYDKNSIVEVLQKGYKR

EDKIIRYSMVK
_NSIVEVLQK(ac)GYK

_
9 0.19927 96.103 6033300 0

>WP_013237463.1 nucleotide exchange
factor GrpE

K
NLERAVNVEGNAEDLKKGIE

MTMKQFNNALS
_AVNVEGNAEDLK(ac

)K_
12 0.14518 110.29 25835000 22342000

>WP_013237463.1 nucleotide exchange
factor GrpE

K
KEDKEDKEISLLGELKKENS

KLKDENKKAIN
_EISLLGELK(ac)K_ 9 0.59903 91.549 88390000 8219300

>WP_013237464.1 MULTISPECIES:
molecular chaperone DnaK

K
LGDKVSAEDKKTVEEKIEAL

KKIKDGEDLEA
_TVEEK(ac)IEALK_ 5 0.39162 70.977 4427000 1306600

>WP_013237464.1 MULTISPECIES:
molecular chaperone DnaK

K
IDIKNNADQSVYQTEKTLKDL

GDKVSAEDKK
_NNADQSVYQTEK(ac

)TLK_
12 0.33053 53.981 8070500 3263400

>WP_013237464.1 MULTISPECIES:
molecular chaperone DnaK

K
NLSDDEINKAVDEAKKFEEQ

DKKRKESIDIK
_K(ac)FEEQDKK_ 1 -0.00165 130.75 35594000 22894000

>WP_013237464.1 MULTISPECIES:
molecular chaperone DnaK

K
INKAVDEAKKFEEQDKKRKE

SIDIKNNADQS
_KFEEQDK(ac)K_ 7 -0.53491 146.23 38325000 23042000

>WP_013237464.1 MULTISPECIES:
molecular chaperone DnaK

K
RNDKMALQRLKEAAEKAKIE

LSASTQTNINL
_LKEAAEK(ac)AK_ 7 0.0431 103.7 52995000 49056000

>WP_013237464.1 MULTISPECIES:
molecular chaperone DnaK

K
EALKKIKDGEDLEAIKKATED

LTQTFYGITS
_IKDGEDLEAIK(ac)K_ 11 -0.1139 140.08 103600000 78670000

>WP_013237464.1 MULTISPECIES:
molecular chaperone DnaK

K
VSFQANGERLVGQVAKRQAI

TNPDKTIMSIK
_LVGQVAK(ac)R_ 7 -0.02138 154.68 105110000 82099000

>WP_013237464.1 MULTISPECIES:
molecular chaperone DnaK

K
DDFDQKVMDYIAEDFKAKNG

IDLRNDKMALQ
_VMDYIAEDFK(ac)AK

_
10 0.38746 116.01 241390000 182390000

>WP_013237464.1 MULTISPECIES:
molecular chaperone DnaK

K
GASEKKDDNVVDADYKVDD

DK
_KDDNVVDADYK(ac)

VDDDK_
11 -0.22733 212.9 360490000 387590000

>WP_013237464.1 MULTISPECIES:
molecular chaperone DnaK

K
AEDFKAKNGIDLRNDKMALQ

RLKEAAEKAKI
_NDK(ac)M(ox)ALQR_ 3 0.15406 148.38 570890000 401540000

>WP_013237464.1 MULTISPECIES:
molecular chaperone DnaK

K
DATGPKHIDMNLTRAKFNELT

QDLVERTIEP
_AK(ac)FNELTQDLVE

R_
2 -3.7344 195.88 2.408E+09 2.04E+09

>WP_013237465.1 molecular chaperone
DnaJ

K
QYVNVIVDVPKDLNEKQREA

IIMLMEASGEV
_DLNEK(ac)QR_ 5 -0.18022 91.906 19380000 1566400

>WP_013237465.1 molecular chaperone
DnaJ

K
ASDGDIKKAFRKLALKYHPD

RNPNDKKAEEK
_LALK(ac)YHPDRNP

NDK_
4 0.26154 144.68 118100000 156250000

>WP_013237465.1 molecular chaperone
DnaJ

K
QSGDLYVNIRVSPHSKFKRK

GFDIYTDTHIS
_VSPHSK(ac)FK_ 6 -0.27679 96.711 199980000 126050000

>WP_013237467.1 MULTISPECIES: 16S
rRNA (uracil(1498)-N(3))-methyltransferase

K
VVTSRVVVKNDSGEFKKVD

RWNKIAKEACKQ
_NDSGEFK(ac)K_ 7 -0.10103 66.621 5490400 3603800

>WP_013237469.1 MULTISPECIES:
histidine triad nucleotide-binding protein

K
KIIAHIYLVAKQIAAKLGIDEK

GYRIVTNCG
_QIAAK(ac)LGIDEK_ 5 1.3455 38.58 2610100 5900600



>WP_013237469.1 MULTISPECIES:
histidine triad nucleotide-binding protein

K
YLVAKQIAAKLGIDEKGYRIV

TNCGEEAGQT
_LGIDEK(ac)GYR_ 6 -0.51127 153.08 83381000 52915000

>WP_013237470.1 MULTISPECIES:
GatB/YqeY domain-containing protein

K
SILEFEKGKRQDLVEKAKSEI

DILLEYLPQQ
_RQDLVEK(ac)AK_ 7 0.23252 76.228 7528400 46871000

>WP_013237470.1 MULTISPECIES:
GatB/YqeY domain-containing protein

K
DGKKLDDEKIIDIIAKEVKERR

ESILEFEKG
_IIDIIAK(ac)EVK_ 7 0.06196 56.225 13723000 7991200

>WP_013237470.1 MULTISPECIES:
GatB/YqeY domain-containing protein

K
EIIRNAVNEVGAESIKDMKKV

MAIVMPKTRG
_NAVNEVGAESIK(ac)

DMK_
12 -0.38001 162.87 27215000 16047000

>WP_013237475.1 MULTISPECIES: GTPase
Era

K
QLVFVDTPGIHKPKHKLGDY

MVKAAEDSIKD
_HK(ac)LGDYMVK_ 2 -1.1367 62.303 2294500 4207300

>WP_013237479.1 MULTISPECIES:
pyruvate, phosphate dikinase

K
FDEDRIPEMREMIVSKTEEQ

RRKALDKLLPR
_EMIVSK(ac)TEEQR_ 6 1.5435 49.5 0 1950900

>WP_013237479.1 MULTISPECIES:
pyruvate, phosphate dikinase

K
GEDVVAGIRTPQPITKLKEDL

PECYSQFMSI
_TPQPITK(ac)LK_ 7 -0.57156 91.087 0 139270000

>WP_013237479.1 MULTISPECIES:
pyruvate, phosphate dikinase

K
MGIEKREFEDVLDDVKNAKG

VKYDTDLDESD
_EFEDVLDDVK(ac)N

AK_
10 -0.37774 78.763 6361800 3934100

>WP_013237479.1 MULTISPECIES:
pyruvate, phosphate dikinase

K
PGAACGKIYFTADDAKKHHD

QGEKVILVRLE
_IYFTADDAK(ac)K_ 9 0.1839 87.298 12135000 17209000

>WP_013237479.1 MULTISPECIES:
pyruvate, phosphate dikinase

K
AKGVKYDTDLDESDLKNIIQR

FKDIYKKEVK
_YDTDLDESDLK(ac)N

IIQR_
11 -0.19397 63.337 16059000 16020000

>WP_013237479.1 MULTISPECIES:
pyruvate, phosphate dikinase

K
QIYDALKNVEETTGKKFGSIE

NPLLVSVRSG
_K(ac)FGSIENPLLVS

VR_
1 -0.58933 125.22 27693000 41562000

>WP_013237479.1 MULTISPECIES:
pyruvate, phosphate dikinase

K
RLDQVGVGKLVETAVKLGKK

TRPDIHLGICG
_LVETAVK(ac)LGK_ 7 0.45392 90.108 177360000 160400000

>WP_013237479.1 MULTISPECIES:
pyruvate, phosphate dikinase

K
QLDTLLHPNFDSDELKRAVVI

ANGLPASPGA
_QLDTLLHPNFDSDEL

K(ac)R_
16 0.25903 199.15 522290000 472750000

>WP_013237479.1 MULTISPECIES:
pyruvate, phosphate dikinase

K
EFEDVLDDVKNAKGVKYDTD

LDESDLKNIIQ
_GVK(ac)YDTDLDES

DLK(ac)NIIQR_
3 0.63561 104.17 857350000 796160000

>WP_013237489.1 MULTISPECIES: SAM-
dependent methyltransferase

K
SDINKGPVEKARFNIKLHGLE

NKIDVRLGSG
_FNIK(ac)LHGLENK_ 4 -0.40118 172.17 7019700 13315000

>WP_013237490.1 MULTISPECIES: Nif3-
like dinuclear metal center hexameric protein

K
MYLRVQDIHDILEKRAPSILK

ESYDNVGL
_VQDIHDILEK(ac)R_ 10 0.29006 73.848 5865500 0

>WP_013237492.1 MULTISPECIES:
pyridoxal-5'-phosphate-dependent protein

subunit beta
K

MHKLIDLTINEEQLKKTAASA
KEKNIIIPT

_LIDLTINEEQLK(ac)K
_

12 -0.35179 144.57 28279000 33330000

>WP_013237492.1 MULTISPECIES:
pyridoxal-5'-phosphate-dependent protein

subunit beta
K

PEISGVKARIFAMAGKFFPTG
AHKVGASFAC

_IFAMAGK(ac)FFPTG
AHK_

7 -1.798 75.669 28587000 21843000

>WP_013237519.1 MULTISPECIES: 5-
(carboxyamino)imidazole ribonucleotide

mutase
K

EIKKKLIEYRKNMKEKFINEN
GKGVEL

_EK(ac)FINENGK_ 2 0.76248 67.726 3206300 79379000

>WP_013237519.1 MULTISPECIES: 5-
(carboxyamino)imidazole ribonucleotide

mutase
K

IQYEAYILSAHRVPEKLLETV
KKLEEEGCEC

_VPEK(ac)LLETVK_ 4 -0.24735 118.28 30965000 15451000

>WP_013237520.1
phosphoribosylaminoimidazolesuccinocarbo

xamide synthase
K

FELLEKHGIETHFEQKLNDRE
QLCKKVEIVP

_HGIETHFEQK(ac)LN
DR_

10 0.18302 68.83 13783000 9393800

>WP_013237520.1
phosphoribosylaminoimidazolesuccinocarbo

xamide synthase
K

LRQGIKLIDFKLEFGKFNEKIL
LADEISPDT

_LEFGK(ac)FNEK_ 5 0.59147 129.85 19658000 21660000

>WP_013237520.1
phosphoribosylaminoimidazolesuccinocarbo

xamide synthase
K

PLEVIVRNVAAGSMAKRLGL
EEGSALKTTVY

_NVAAGSMAK(ac)R_ 9 -0.51491 121.73 25033000 24078000

>WP_013237520.1
phosphoribosylaminoimidazolesuccinocarbo

xamide synthase
K

SINNILKEFFLRQGIKLIDFKLE
FGKFNEKI

_QGIK(ac)LIDFK_ 4 -0.10336 76.282 63880000 3068700

>WP_013237520.1
phosphoribosylaminoimidazolesuccinocarbo

xamide synthase
K

ISPDTCRLWDAKTNEKLDKD
RFRRDMGNVKE

_TNEK(ac)LDKDR_ 4 -0.21145 128.91 79379000 105230000

>WP_013237521.1 MULTISPECIES:
amidophosphoribosyltransferase

K
VVIVDDSIVRGTTSGKLVEILR

KAGATEVHF
_GTTSGK(ac)LVEILR_ 6 0.77098 71.241 4244700 6654700



>WP_013237521.1 MULTISPECIES:
amidophosphoribosyltransferase

K
FIAPSQELRSKAVAVKLNPL

KVNVEGKRVVI
_AVAVK(ac)LNPLK_ 5 -0.15386 110.87 66864000 2868400

>WP_013237522.1 MULTISPECIES:
phosphoribosylformylglycinamidine cyclo-

ligase
K

CVDNKDAKNVVEELNKMGE
KAYIIGSVKKGE

_NVVEELNK(ac)MGE
K_

8 -0.12056 63.727 3329400 0

>WP_013237522.1 MULTISPECIES:
phosphoribosylformylglycinamidine cyclo-

ligase
K

ELNKMGEKAYIIGSVKKGEK
AVCLK

_AYIIGSVK(ac)K_ 8 0.61947 78.934 4938300 4814100

>WP_013237522.1 MULTISPECIES:
phosphoribosylformylglycinamidine cyclo-

ligase
K

HITGGGFFENIPRMFKDDFTA
VIDKKSFEVP

_MFK(ac)DDFTAVIDK
K_

3 -0.25546 49.929 8096800 6800000

>WP_013237522.1 MULTISPECIES:
phosphoribosylformylglycinamidine cyclo-

ligase
K

KVLLTPTKIYVKPVLKLLDKF
KIKAMAHITG

_IYVKPVLK(ac)LLDK
_

8 -0.00904 89.959 39608000 60025000

>WP_013237524.1 MULTISPECIES:
bifunctional

phosphoribosylaminoimidazolecarboxamide
formyltransferase/IMP cyclohydrolase PurH

K
RVKTLHPVIHGGILAKRDNKE

HMDTIKSKNI
_TLHPVIHGGILAK(ac)

R_
13 -0.44751 34.685 0 2638300

>WP_013237524.1 MULTISPECIES:
bifunctional

phosphoribosylaminoimidazolecarboxamide
formyltransferase/IMP cyclohydrolase PurH

K
IVIAPDFDKDAVEILKAKKNL

RIIKCDVKPT
_DAVEILK(ac)AK_ 7 -1.3142 66.435 6988800 5881500

>WP_013237524.1 MULTISPECIES:
bifunctional

phosphoribosylaminoimidazolecarboxamide
formyltransferase/IMP cyclohydrolase PurH

K
GILAKRDNKEHMDTIKSKNIK

PIDMVVVNLY
_EHMDTIK(ac)SK_ 7 0.35732 72.607 20571000 20297000

>WP_013237525.1 phosphoribosylamine--
glycine ligase

K
ESAIYRKLDKFNLEWKKGAS

CCVVAASKGYP
_FNLEWK(ac)K_ 6 -0.683 82.671 10207000 8519500

>WP_013237525.1 phosphoribosylamine--
glycine ligase

K
TVVGPEGPLTEGIVDKFKSK

GLKIFGPSLKA
_ENIDLTVVGPEGPLT

EGIVDK(ac)FK_
21 -1.2586 37.896 20661000 5815800

>WP_013237541.1 hypothetical protein K
KQFLEELKNKNLEEEKKLEE

LKNKKLEEQKK
_NLEEEK(ac)K_ 6 0.4192 89.296 9833900 8597000

>WP_013237558.1 formate dehydrogenase
subunit alpha

K
YTPEYVEKIVNVPAEKIKKA

MEMYASAKNPM
_IVNVPAEK(ac)IK_ 8 -0.13528 88.681 0 7993800

>WP_013237558.1 formate dehydrogenase
subunit alpha

K
GYHLTEVPKAVLEEHKLKAY

YIMGEDCVQSD
_AVLEEHK(ac)LK_ 7 -0.55459 55.567 1978900 2065400

>WP_013237558.1 formate dehydrogenase
subunit alpha

K
NNTKEIWDEMRSLSPKFAGA

TYEKMETLDGV
_SLSPK(ac)FAGATYE

K_
5 -0.30872 101.32 55824000 66407000

>WP_013237565.1 formylmethanofuran
dehydrogenase subunit E

K
EKLFYYKKPGFSVPEKARSF

NNIVCENCGED
_KPGFSVPEK(ac)AR

_
9 0.60109 68.132 6628700 5841000

>WP_013237565.1 formylmethanofuran
dehydrogenase subunit E

K
SFFNRKNGDALRVVLKNWP

RSGDRQKDIDYL
_VVLK(ac)NWPR_ 4 -0.39547 146.94 105230000 8972200

>WP_013237567.1 MULTISPECIES:
cytochrome c biogenesis protein

K
EECKVEFCCKSDIVEKAISTI

RKVHPYEEPV
_SDIVEK(ac)AISTIR_ 6 -0.36769 39.016 2677900 0

>WP_013237569.1 (Fe-S)-binding protein K
EDDIYSIKDLSTLIEKKFNVNG

EELVRKMYK
_DLSTLIEK(ac)K_ 8 1.4838 76.465 2868400 4463100

>WP_013237573.1 3-isopropylmalate
dehydrogenase

K
RITRKAFEIARKRNNKLTLVD

KANVLESSKL
_NNK(ac)LTLVDK_ 3 0.15843 58.699 5140600 5282400

>WP_013237573.1 3-isopropylmalate
dehydrogenase

K
LLGAVGGPKWDSLPSKLRP

EAGLLGIRKALG
_WDSLPSK(ac)LRPE

AGLLGIR_
7 0.72473 56.407 22065000 11504000

>WP_013237575.1 nitrate reductase subunit
beta

K
HNENGKSFYDLDLSNKFLES

RNHISKDDSGN
_SFYDLDLSNK(ac)FL

ESR_
10 0.38167 118.33 32935000 26961000

>WP_013237576.1 carbon-monoxide
dehydrogenase catalytic subunit

K
EKISNHVIDTAIESYKERRSK

VTMNIPKNHG
_ISNHVIDTAIESYK(a

c)ER_
14 -0.1641 62.377 0 8568600

>WP_013237576.1 carbon-monoxide
dehydrogenase catalytic subunit

K
LGGSWKPLVDLIAAGKIKGV

AGIVGCSNLTA
_SFLGGSWKPLVDLI

AAGK(ac)IK_
18 -4.1166 200.27 0 157470000

>WP_013237576.1 carbon-monoxide
dehydrogenase catalytic subunit

K
KDLYKPKFEKMEVINKLAYA

PRLENWNKLNI
_MEVINK(ac)LAYAPR

_
6 1.388 56.225 2549200 0

>WP_013237576.1 carbon-monoxide
dehydrogenase catalytic subunit

K
SDPHKKAVLVADAVLKDLYK

PKFEKMEVINK
_AVLVADAVLK(ac)DL

YKPK_
10 0.82117 81.311 15212000 5699900



>WP_013237576.1 carbon-monoxide
dehydrogenase catalytic subunit

K
NTLAEKLGITESDPHKKAVLV

ADAVLKDLYK
_LGITESDPHK(ac)K_ 10 0.23604 48.741 19552000 13131000

>WP_013237576.1 carbon-monoxide
dehydrogenase catalytic subunit

K
GGEIKGMNALNTLAEKLGITE

SDPHKKAVLV
_GMNALNTLAEK(ac)L

GITESDPHK_
11 -0.55908 105.32 170830000 87805000

>WP_013237576.1 carbon-monoxide
dehydrogenase catalytic subunit

K
MSNNKICKSADKVLEKFIGSL

DGVETSHHRV
_VLEK(ac)FIGSLDGV

ETSHHR_
4 0.04586 148.44 271580000 397840000

>WP_013237586.1 MULTISPECIES: lipoate--
protein ligase A

K
EENPIKEMEDLFIDKKFNIEDI

KNIIEKNDV
_K(ac)FNIEDIK_ 1 -0.18324 58.981 5235000 6889000

>WP_013237586.1 MULTISPECIES: lipoate--
protein ligase A

K
VTNISEHIDKGLSLIKFKDMLI

QCFFESRKE
_GLSLIK(ac)FK_ 6 -0.13949 119.89 23676000 18750000

>WP_013237586.1 MULTISPECIES: lipoate--
protein ligase A

K
NNKYGTWEWNFGKSPKFNY

NKEMRFDAGSIC
_SPK(ac)FNYNK_ 3 -0.02854 157.68 56136000 47164000

>WP_013237593.1 MULTISPECIES:
ornithine carbamoyltransferase

K
EKVIFEHCLPAFHDLKTKVGK

QIHDKFGLNE
_VIFEHCLPAFHDLK(a

c)TK_
14 0.19038 93.51 25995000 16787000

>WP_013237597.1 MULTISPECIES: TrmB
family transcriptional regulator

K
MELEKELIAKLVKIGFNKYEA

MIYL
_ELIAK(ac)LVK_ 5 0.11417 68.915 11489000 14680000

>WP_013237597.1 MULTISPECIES: TrmB
family transcriptional regulator

K
WSKDYNNLYDELLDAKKRNI

KIVSVLYGKVD
_DYNNLYDELLDAK(a

c)K_
13 -0.1298 77.42 11535000 25559000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
IELLEYEELAKLVDQKALNDF

RRRALNPDHP
_LVDQK(ac)ALNDFR_ 5 -1.1345 39.917 1372300 9384600

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
FVNFFDGFRTSHEIQKIELLEY

EELAKLVDQ
_TSHEIQK(ac)IELLEY

EELAK_
7 -0.04143 55.33 7860300 13612000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
TRERADKITALLEKEKGSNDL

LNDIYENRDF
_EK(ac)GSNDLLNDIY

ENR_
2 -2.9688 85.619 9337800 0

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
IKNFAEGEGTRERADKITALL

EKEKGSNDLL
_ERADK(ac)ITALLEK

_
5 0.47337 110.38 15925000 12470000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
SLAKQFPDQADALFEKTKKD

ALQRIAGYKKL
_QFPDQADALFEK(ac)

TK_
12 -0.30244 92.063 16032000 10734000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
EDEAAATKELPKFIEKIVNPM

NRQEGDKLPV
_FIEK(ac)IVNPM(ox)N

R_
4 0.02235 109.42 25131000 30010000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
HAAIRPVLTTEEELAKAPQGF

EAKDANGAKG
_PVLTTEEELAK(ac)A

PQGFEAK_
11 -1.5298 88.427 25227000 0

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
YWALYRYNPELKEEGKKSF

SLDSKEPTTDFK
_YNPELKEEGK(ac)K

_
10 -0.0136 77.64 25255000 14066000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
CKFWGLGSDGTVGANKSAIK

IIGDHTDMYAQ
_FWGLGSDGTVGANK

(ac)SAIK_
14 0.09419 107.75 38658000 87107000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
DMNNAAIDKGVNAVVKIDVP

ASWKDTEDEAA
_GVNAVVK(ac)IDVPA

SWK_
7 0.71109 141.85 41636000 53804000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
NCEDVCPAKEKALVMKPVD

TQLSKTEAWDYA
_ALVMK(ac)PVDTQL

SK_
5 -0.56104 93.348 45240000 45844000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
GSLSAELKAAFEDWIKNFAE

GEGTRERADKI
_AAFEDWIK(ac)NFAE

GEGTR_
8 -0.78444 113.29 47597000 32173000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
KGVNAVVKIDVPASWKDTE

DEAAATKELPKF
_IDVPASWK(ac)DTE

DEAAATK_
8 -0.21068 136.2 58279000 48063000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
VPASWKDTEDEAAATKELP

KFIEKIVNPMNR
_DTEDEAAATK(ac)EL

PK(ac)FIEK_
10 -0.02705 193.64 62454000 77189000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
VDCGYWALYRYNPELKEEG

KKSFSLDSKEPT
_YNPELK(ac)EEGK_ 6 -0.09857 110.84 80736000 70696000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
HNQSYVHKYDVLAGLKKGG

NFLLNTVWTQEE
_YDVLAGLK(ac)K_ 8 0.50914 92.062 82396000 88776000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
GMFLGVKQTRERLQDKIEEA

LKGSLSAELKA
_LQDK(ac)IEEALK_ 4 0.39192 138.22 112750000 105530000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
LTVHLYRPFSIKHFMKYIPKT

VKKIAVLDRT
_HFMK(ac)YIPK_ 4 -0.24882 91.9 167740000 165260000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
EGTRERADKITALLEKEKGS

NDLLNDIYENR
_ITALLEK(ac)EK_ 7 0.11608 135.58 267840000 185660000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
HEIQKIELLEYEELAKLVDQK

ALNDFRRRAL
_IELLEYEELAK(ac)L

VDQK_
11 1.5454 139.34 1.327E+09 282970000

>WP_013237599.1 pyruvate:ferredoxin
(flavodoxin) oxidoreductase

K
WKDTEDEAAATKELPKFIEKI

VNPMNRQEGD
_ELPK(ac)FIEK(ac)IV

NPMNR_
4 -2.594 193.64 4.713E+09 5.448E+09

>WP_013237602.1 MULTISPECIES:
hypothetical protein

K
VENVKFDSSNNKVLLKIIKAY

DKEVRDDIKN
_VLLK(ac)IIK_ 4 0.1508 72.234 8723200 6531100



>WP_013237602.1 MULTISPECIES:
hypothetical protein

K
KNSAKITNLRLWLNEKDIKNS

ILKLIKANEI
_LWLNEK(ac)DIK_ 6 0.54114 82.749 9903300 0

>WP_013237602.1 MULTISPECIES:
hypothetical protein

K
KFFLYNNELKNKEQFKEAEF

KHGKSIYEVIR
_NKEQFK(ac)EAEFK_ 6 -0.19218 119.74 19734000 27948000

>WP_013237602.1 MULTISPECIES:
hypothetical protein

K
GTSPKVLPIKKVENVKFDSS

NNKVLLKIIKA
_VENVK(ac)FDSSNN

K_
5 0.01324 257.8 58123000 126760000

>WP_013237603.1 DUF342 domain-
containing protein

K
KSKKDGEIIKILLESKFKKLIK

LGINVIADL
_ILLESK(ac)FK_ 6 0.19706 98.392 16238000 11763000

>WP_013237606.1 MULTISPECIES:
chemotaxis response regulator protein-

glutamate methylesterase
K VDLVLPIDKIANEIVKIIKFGGR _IANEIVK(ac)IIK_ 7 -0.33384 70.942 4804600 5191200

>WP_013237606.1 MULTISPECIES:
chemotaxis response regulator protein-

glutamate methylesterase
K VLPIDKIANEIVKIIKFGGR _IIK(ac)FGGR_ 3 0.0246 74.717 7662000 2247900

>WP_013237607.1 MULTISPECIES: protein-
glutamate O-methyltransferase CheR

K
NVSEFFRNPEIFEELKVRLKE

ELLPRNSPLK
_NPEIFEELK(ac)VR_ 9 -0.33523 101.39 15150000 15831000

>WP_013237608.1 MULTISPECIES:
chemotaxis protein CheA

K
SASNKNYIVIVKVGEKTVGL

MVDSLLGQREI
_VGEK(ac)TVGLMVD

SLLGQR_
4 -0.49143 42.813 7248000 2259300

>WP_013237608.1 MULTISPECIES:
chemotaxis protein CheA

K
IIYNGNVIPLIRLYEKLGVEKS

ASNKNYIVI
_LYEK(ac)LGVEK_ 4 -0.17524 76.282 21560000 16644000

>WP_013237608.1 MULTISPECIES:
chemotaxis protein CheA

K
EVTDISGRGVGMDVVKTKIS

SLGGTVELVSE
_GVGMDVVK(ac)TK_ 8 -0.15288 69.979 22031000 25068000

>WP_013237608.1 MULTISPECIES:
chemotaxis protein CheA

K
AVIKVEDDGSGIPVEKIREKA

ENAGINTEGM
_VEDDGSGIPVEK(ac)

IR_
12 -0.17159 159.02 58821000 46788000

>WP_013237613.1 MULTISPECIES: flagellar
motor switch phosphatase FliY

K
APAQSQMEQRTPVYEKPIET

NVNKQPVEVSR
_TPVYEK(ac)PIETNV

NK_
6 -0.28633 67.275 22993000 22832000

>WP_013237614.1 MULTISPECIES: flagellar
biosynthesis anti-sigma factor FlgM

K
VANGTYKVDSKLVAQKIIDNI

KGKV
_LVAQK(ac)IIDNIK_ 5 0.20667 143.5 9622000 0

>WP_013237620.1 flagellar protein K
DVKKAVDKLNKLLEDKATHL

KYEVCGKFNDI
_LLEDK(ac)ATHLK_ 5 -0.08431 44.309 2914400 3410300

>WP_013237636.1 flagellin
;>WP_013237628.1 MULTISPECIES:

flagellin protein
K

RHMNSNTNAASKSMQKLSS
GLRINSAADDAA

_SMQK(ac)LSSGLR_ 4 1.0877 65.5 9184500 8606400

>WP_013237640.1 MULTISPECIES:
glycosyltransferase family 1 protein

K
GTPSKRREKIIQILEKKFNIVY

TQAFGEEMT
_IIQILEK(ac)K_ 7 0.4438 69.825 1220200 0

>WP_013237676.1 MULTISPECIES:
DUF3867 domain-containing protein

K
MEKNNISQEKLFNIQKKLME

RYGFNMEDVEK
_LFNIQK(ac)K_ 6 0.27967 113.25 11541000 16855000

>WP_013237678.1 MULTISPECIES:
hypothetical protein

K
TTHLEQIKKSVCIIEKLYKNIE

VIGLWINEN
_SVCIIEK(ac)LYK_ 7 0.52285 66.595 9594000 0

>WP_013237678.1 MULTISPECIES:
hypothetical protein

K
CAANKVDKTTHLEQIKKSVCI

IEKLYKNIEV
_TTHLEQIK(ac)K_ 8 -0.32934 68.626 14800000 8955100

>WP_013237681.1 methyl-accepting
chemotaxis protein

K ENLNSTSKNLINVVNKFKVE _NLINVVNK(ac)FK_ 8 0.67835 99.653 6508900 0

>WP_013237682.1 MULTISPECIES:
hypothetical protein

K
MSEHEKVFIPKESIDKLVSGL

KSIRITTREK
_ESIDK(ac)LVSGLK_ 5 -0.27199 38.96 4975400 0

>WP_013237682.1 MULTISPECIES:
hypothetical protein

K
VFIPKESIDKLVSGLKSIRITT

REKATRKEV
_LVSGLK(ac)SIR_ 6 -0.87656 70.908 8527000 6653000

>WP_013237692.1 flagellar hook-length
control protein FliK

K
LKSQIYTELLQKLNPKLADNL

NSGKNVSTNN
_LNPK(ac)LADNLNSG

K_
4 -0.08906 63.76 4713100 4394400

>WP_013237696.1 MULTISPECIES: flagellar
protein FlbD

K
GKKYLVKESNEEIVEKVIKY

KRKIYTGNFD
_ESNEEIVEK(ac)VIK

_
9 -1.1525 88.021 15264000 9424700

>WP_013237705.1 MULTISPECIES: flagellar
protein

K
IPVNNHKYMPLSKGEKVHVI

YYDGKNVYKFS
_GEK(ac)VHVIYYDGK

_
3 -0.56428 94.728 27262000 8832300

>WP_013237712.1 MULTISPECIES:
manganese-dependent inorganic

pyrophosphatase
K

KVGVGQISTMDTEGFKSIRKD
IIKVMESKCK

_VGVGQISTMDTEGF
K(ac)SIR_

15 -0.25204 81.317 23828000 23425000

>WP_013237717.1 MULTISPECIES: redox-
regulated ATPase YchF

K
AGLVKGASKGEGLGNKFLSH

IREVEAIVHVV
_GEGLGNK(ac)FLSHI

R_
7 0.4515 165.7 44922000 45457000

>WP_013237723.1 MULTISPECIES: UDP-N-
acetylmuramoyl-tripeptide--D-alanyl-D-

alanine ligase
K

IVEGDTVLIKASRVMKFETIA
EELKKNSNN

_VMK(ac)FETIAEELK
_

3 -0.45987 37.426 1997400 5820900



>WP_013237730.1 YggS family pyridoxal
phosphate-dependent enzyme

K
ELKDKNVTLVAVSKTKPIEDI

QKAYDAGIRD
_NVTLVAVSK(ac)TKP

IEDIQK_
11 -0.03437 92.977 0 13291000

>WP_013237730.1 YggS family pyridoxal
phosphate-dependent enzyme

K
LIHSLDSIRLLNELEKHYKDQ

KLIANTLIQI
_LLNELEK(ac)HYK_ 7 -0.64188 94.297 12585000 8849200

>WP_013237730.1 YggS family pyridoxal
phosphate-dependent enzyme

K
VIPKGDEESCKNYFQKLKSIF

DGLKKREFNN
_NYFQK(ac)LK_ 5 0.24847 116.35 37943000 1123600

>WP_013237730.1 YggS family pyridoxal
phosphate-dependent enzyme

K
EEELKDKNVTLVAVSKTKPI

EDIQKAYDAGI
_NVTLVAVSK(ac)TKP

IEDIQK_
9 0.87603 208.2 51393000 42021000

>WP_013237734.1 MULTISPECIES: DivIVA
domain-containing protein

K
NKEDSNHTEKEIFEDKDELE

EIKNFFIKG
_EIFEDK(ac)DELEEIK

_
6 -0.40834 76.262 25104000 27825000

>WP_013237734.1 MULTISPECIES: DivIVA
domain-containing protein

K
IQITDEFENVKQEFSKFRTKF

RNFMKTQMEM
_QEFSK(ac)FR_ 5 -0.10256 148.07 100210000 86985000

>WP_013237734.1 MULTISPECIES: DivIVA
domain-containing protein

K
DEFLDKIAEDYESIYKENSLL

KEKMQSLDEK
_IAEDYESIYK(ac)EN

SLLK_
10 0.51412 126.16 102160000 185110000

>WP_013237735.1 MULTISPECIES: 5'-
methylthioadenosine/adenosylhomocysteine

nucleosidase
K

VGRIVTGDQFISSTEKVRYLN
KEFGALACEM

_IVTGDQFISSTEK(ac)
VR_

13 0.55082 45.864 8234300 7071100

>WP_013237735.1 MULTISPECIES: 5'-
methylthioadenosine/adenosylhomocysteine

nucleosidase
K

RSISDNANNGASMDYKKFAP
IAIKNSTQIIK

_SISDNANNGASMDY
K(ac)K_

15 -0.14708 61.097 18693000 15541000

>WP_013237739.1 MULTISPECIES:
bifunctional pyr operon transcriptional

regulator/uracil phosphoribosyltransferase
PyrR

K
LEKNRGTEDIILVGIKRRGYPL

AKRIAENIY
_GTEDIILVGIK(ac)R_ 11 0.95349 78.692 6607200 9370400

>WP_013237739.1 MULTISPECIES:
bifunctional pyr operon transcriptional

regulator/uracil phosphoribosyltransferase
PyrR

K
AMNRTLKRISHEILEKNRGTE

DIILVGIKRR
_ISHEILEK(ac)NR_ 8 0.52292 100.48 13401000 9894300

>WP_013237739.1 MULTISPECIES:
bifunctional pyr operon transcriptional

regulator/uracil phosphoribosyltransferase
PyrR

K
DIILVGIKRRGYPLAKRIAENI

YNIEGIKLK
_RGYPLAK(ac)R_ 7 1.0205 160.54 14699000 24608000

>WP_013237739.1 MULTISPECIES:
bifunctional pyr operon transcriptional

regulator/uracil phosphoribosyltransferase
PyrR

K
MKLKALILDEKAMNRTLKRIS

HEILE
_ALILDEK(ac)AMNR_ 7 -3.3821 104.52 22870000 8076000

>WP_013237765.1 MULTISPECIES:
aminopeptidase P family protein

K
DKAFFITDSRFTEQAKQQVKD

YEVLEYGKSG
_FTEQAK(ac)QQVK_ 6 -0.03033 52.49 4800300 2907600

>WP_013237765.1 MULTISPECIES:
aminopeptidase P family protein

K
KEEINSIKNAAKIADKAFDHM

VKFIKSGMTE
_IADK(ac)AFDHMVK_ 4 -0.79206 142.1 59025000 47108000

>WP_013237765.1 MULTISPECIES:
aminopeptidase P family protein

K
GKSGSFVKFLSDLIGKLKVHR

LGFEENIVSY
_FLSDLIGK(ac)LK_ 8 0.31079 95.573 183900000 186300000

>WP_013237776.1 MULTISPECIES:
Asp23/Gls24 family envelope stress

response protein
K

GVRIPDVALKVQENVKRAVQ
SMTGLDVSAIN

_VQENVK(ac)R_ 6 -0.27512 139.92 33350000 28449000

>WP_013237776.1 MULTISPECIES:
Asp23/Gls24 family envelope stress

response protein
K

YVVVEYGVRIPDVALKVQEN
VKRAVQSMTGL

_IPDVALK(ac)VQENV
K_

7 0.25858 161.21 95813000 90589000

>WP_013237777.1 MULTISPECIES:
transcription antitermination factor NusB

K
KETDGAEEVYSENIDKLKNV

DMEYVKRVVKG
_ETDGAEEVYSENID

K(ac)LK_
15 -0.02497 84.14 20674000 11092000

>WP_013237778.1 MULTISPECIES:
exodeoxyribonuclease VII large subunit

K
NKKDKIKVIMKDGTSKFKLIH

Y
_DGTSK(ac)FK_ 5 0.34932 73.324 16425000 17564000

>WP_013237781.1 MULTISPECIES: 1-
deoxy-D-xylulose-5-phosphate synthase

K
GSSNTYSKAFGNEMVKLAE

KDDRIVAITAAM
_AFGNEMVK(ac)LAE

K_
8 1.7755 52.555 6501900 3513800

>WP_013237781.1 MULTISPECIES: 1-
deoxy-D-xylulose-5-phosphate synthase

K
SAKDIQGPVIIHIITKKGKGYE

FAEKNPGKF
_DIQGPVIIHIITK(ac)K

_
13 -0.13334 77.746 24414000 29855000

>WP_013237781.1 MULTISPECIES: 1-
deoxy-D-xylulose-5-phosphate synthase

K
TAAMRDGTGLKSFSQKFPER

FFDVGIAEQHA
_SFSQK(ac)FPER_ 5 0.19746 126.07 51299000 38303000

>WP_013237783.1 MULTISPECIES: NAD(+)
kinase

K
NTIEVRRSKNKRKFIKFDDNN

YFDTLKDKIN
_FIK(ac)FDDNNYFDTL

K_
3 -0.86896 64.394 8853900 5514800

>WP_013237784.1 MULTISPECIES: arginine
repressor

K
KELKLIKVLSDSGKYKYATIS

HTKNFLSNKL
_YK(ac)YATISHTK_ 2 -0.07384 88.596 17315000 5467300



>WP_013237784.1 MULTISPECIES: arginine
repressor

K
FVMTRDGESAHIITQKMKKMI

SQ
_DGESAHIITQK(ac)M

K_
11 -0.40672 92.19 41956000 26756000

>WP_013237789.1 MULTISPECIES: NUDIX
hydrolase

K
NIYKGKIIDVNVHTVKLPNGR

ESKREIVNHC
_IIDVNVHTVK(ac)LPN

GR_
10 0.21738 102.5 14123000 22213000

>WP_013237801.1 MULTISPECIES: electron
transport complex subunit RsxC

K
IGTTFKDAIDFCGGFKEEPVKI

ISGGPMMGF
_DAIDFCGGFK(ac)EE

PVK_
10 0.26878 46.964 2400000 1875000

>WP_013237801.1 MULTISPECIES: electron
transport complex subunit RsxC

K
KAFEGTKVQVVGLPTKYPQG

AEKMLINVLTG
_VQVVGLPTK(ac)YP

QGAEK_
9 -4.8684 32.815 9248200 6167500

>WP_013237801.1 MULTISPECIES: electron
transport complex subunit RsxC

K
_MLKSFRGGVHPDDSKKYTA

NKPIEIAPIPD
_GGVHPDDSK(ac)K_ 9 -0.07407 61.353 10641000 11986000

>WP_013237801.1 MULTISPECIES: electron
transport complex subunit RsxC

K
KYTANKPIEIAPIPDKVFIPVR

QHIGAPTSP
_YTANKPIEIAPIPDK(

ac)VFIPVR_
15 0.7112 94.632 76047000 59336000

>WP_013237801.1 MULTISPECIES: electron
transport complex subunit RsxC

K
AGIVGMGGATFPVHVKLAPP

PDKKVDVFILN
_EAGIVGMGGATFPV
HVK(ac)LAPPPDK_

17 -0.90157 102.07 76378000 79834000

>WP_013237801.1 MULTISPECIES: electron
transport complex subunit RsxC

K
VVAGVQIIMKILNVEKAFVGIE

DNKPKAIEA
_ILNVEK(ac)AFVGIED

NKPK_
6 0.23975 138.39 553450000 444040000

>WP_013237802.1 MULTISPECIES:
NADH:ubiquinone oxidoreductase

K
MAEAQIKKNIFTISSSPHVRC

D
_(ac)AEAQIK(ac)K_ 6 0.44295 66.258 10475000 8618500

>WP_013237806.1 MULTISPECIES: 4Fe-4S
dicluster domain-containing protein

K
NLCVPGKAAVAEQVAKLTGK

SAPPIEPRVAH
_AAVAEQVAK(ac)LT

GK_
9 -0.31391 120.84 100940000 102580000

>WP_013237815.1 serine
hydroxymethyltransferase

K
KTEYKEYIDQVVKNAKILGEE

LTKYGFRLVS
_NAK(ac)ILGEELTK_ 3 0.0559 46.955 17764000 13836000

>WP_013237815.1 serine
hydroxymethyltransferase

K
MGSFLTNKYAEGYPGKRYY

GGCFVVDKVENL
_YAEGYPGK(ac)R_ 8 0.21687 114.89 34513000 34503000

>WP_013237815.1 serine
hydroxymethyltransferase

K
EALKTEYKEYIDQVVKNAKIL

GEELTKYGFR
_EYIDQVVK(ac)NAK_ 8 0.2662 117.71 36072000 31010000

>WP_013237819.1
phosphoribosylformylglycinamidine

synthase
K

VSHGEGRFIASDSVIKNLKDK
GQIATQYVDF

_FIASDSVIK(ac)NLK_ 9 -0.01262 55.452 10929000 8749600

>WP_013237819.1
phosphoribosylformylglycinamidine

synthase
K

CEAVSKMSFGNRIGMKFTEP
MKGEEIFAPDY

_IGMK(ac)FTEPMK_ 4 -0.51416 71.221 17842000 15347000

>WP_013237821.1 MULTISPECIES: alcohol
dehydrogenase

K
AIYKGIGKIELEEIAKPKVEKG

TVLIKVKAC
_IELEEIAK(ac)PK_ 8 0.00217 57.348 4318900 7828300

>WP_013237821.1 MULTISPECIES: alcohol
dehydrogenase

K
IGKIELEEIAKPKVEKGTVLIK

VKACAICGG
_VEK(ac)GTVLIK_ 3 -0.07578 54.608 6885600 7599900

>WP_013237821.1 MULTISPECIES: alcohol
dehydrogenase

K
HEIAGEIVETASDIEKYKVGD

RVIVAPAIGC
_SIKPPIVLGHEIAGEI
VETASDIEK(ac)YK_

25 0.56808 137.9 57322000 85532000

>WP_013237823.1 3-phosphoglycerate
dehydrogenase

K
VHARLSEETKGLIGEKELSL

MKSTAYLINTA
_GLIGEK(ac)ELSLMK

_
6 0.83924 53.252 5579000 7512200

>WP_013237823.1 3-phosphoglycerate
dehydrogenase

K
SYIGVCRGGVENVDVKAAKA

KGIKVMRTMGR
_GGVENVDVK(ac)AA

K_
9 -0.06888 96.103 27896000 26745000

>WP_013237823.1 3-phosphoglycerate
dehydrogenase

K
PASDDEFWYLRSQVEKLGP

SAGKPPKELDEA
_SQVEK(ac)LGPSAG

KPPK_
5 -0.57329 78.285 28012000 15542000

>WP_013237827.1 MULTISPECIES: 2-
hydroxyacid dehydrogenase

K
MNFASRNNVQYVTIEKILKEA

DFISIHLPLT
_NNVQYVTIEK(ac)ILK

_
10 1.3331 79.633 7161600 5080300

>WP_013237831.1 MULTISPECIES: ATP
phosphoribosyltransferase regulatory subunit

K
GMEVIERASHLMEDNKRALK

ALESIKKVYEI
_ASHLMEDNK(ac)R_ 9 -0.20726 82.749 46141000 30320000

>WP_013237833.1 MULTISPECIES:
histidinol dehydrogenase

K
LERQVQSLERKDIILKSLKDR

GAIIIVDSIE
_DIILK(ac)SLK_ 5 0.34421 68.224 8073800 6946200

>WP_013237833.1 MULTISPECIES:
histidinol dehydrogenase

K
KEVTKSNIKVTQEEIKKAYEF

VEDEFIDALK
_VTQEEIK(ac)K_ 7 0.7666 119.27 10951000 9049800

>WP_013237835.1 MULTISPECIES:
imidazole glycerol phosphate synthase

subunit HisH
K

EAIILPGVGAFPEAMKNLKKR
NLDKVLKKEA

_SEAIILPGVGAFPEA
MK(ac)NLK_

17 0.20554 38.017 4627800 4310500



>WP_013237835.1 MULTISPECIES:
imidazole glycerol phosphate synthase

subunit HisH
K

IEECEGLGLIPGKITKLYGDIKI
PHMGWNNL

_ITK(ac)LYGDIK_ 3 -0.03271 107.21 20169000 18157000

>WP_013237835.1 MULTISPECIES:
imidazole glycerol phosphate synthase

subunit HisH
K

VDYGMGNLKSVQKALKYIGT
DSKITSDQREI

_ALK(ac)YIGTDSK_ 3 0.63565 93.058 25073000 22516000

>WP_013237836.1 MULTISPECIES: 1-(5-
phosphoribosyl)-5-[(5-

phosphoribosylamino)methylideneamino]imi
dazole-4-carboxamide isomerase

K
SEIVGEDPVKVALSFKKSGA

EYIHMVDLDGA
_VALSFK(ac)K_ 6 0.13048 105.39 0 13365000

>WP_013237836.1 MULTISPECIES: 1-(5-
phosphoribosyl)-5-[(5-

phosphoribosylamino)methylideneamino]imi
dazole-4-carboxamide isomerase

K
ALKKYGEKIAVGIDAKNKKV

AVNGWLNVSSV
_IAVGIDAK(ac)NKK_ 8 -0.12932 91.855 4872400 11071000

>WP_013237836.1 MULTISPECIES: 1-(5-
phosphoribosyl)-5-[(5-

phosphoribosylamino)methylideneamino]imi
dazole-4-carboxamide isomerase

K
KIKNIEVISKVIDAIKIPVELGG

GIRDIKTI
_VIDAIK(ac)IPVELGG

GIR_
6 -0.12037 71.692 15745000 13993000

>WP_013237836.1 MULTISPECIES: 1-(5-
phosphoribosyl)-5-[(5-

phosphoribosylamino)methylideneamino]imi
dazole-4-carboxamide isomerase

K
AIDLRNGKCVRLYQGKFEKS

EIVGEDPVKVA
_LYQGK(ac)FEK_ 5 -0.0335 69.812 15803000 18913000

>WP_013237836.1 MULTISPECIES: 1-(5-
phosphoribosyl)-5-[(5-

phosphoribosylamino)methylideneamino]imi
dazole-4-carboxamide isomerase

K
IEIGISRVILGTAALKNPDFAK

EALKKYGEK
_VILGTAALK(ac)NPD

FAK_
9 0.16892 54.598 32476000 7727500

>WP_013237837.1 MULTISPECIES:
histidinol-phosphate transaminase

K
NIIPSKSNFIFISHAKYPAKEL

FIKLREKGV
_SNFIFISHAK(ac)YPA

K_
10 -0.12901 68.044 10036000 10555000

>WP_013237837.1 MULTISPECIES:
histidinol-phosphate transaminase

K
KCVSKVINTRETTVNKLEKM

DFNIIPSKSNF
_ETTVNK(ac)LEK_ 6 0.54563 54.539 13338000 9201500

>WP_013237837.1 MULTISPECIES:
histidinol-phosphate transaminase

K
EPYVCGEQPKDKKYVKLNT

NESPYPPSPKVI
_YVK(ac)LNTNESPY

PPSPK_
3 -1.7036 79.771 17637000 25876000

>WP_013237837.1 MULTISPECIES:
histidinol-phosphate transaminase

K
YPVYANLYNLNYKLAKLNED

FSIPFKEFLTE
_LAK(ac)LNEDFSIPF

K_
3 0.03472 61.212 19212000 17656000

>WP_013237842.1 MULTISPECIES: DNA-
binding response regulator

K
INTKNHQVKVGNKDVKLTPR

EFEILELLSSN
_DVK(ac)LTPR_ 3 -0.34982 76.899 11914000 10266000

>WP_013237844.1 MULTISPECIES:
hypothetical protein

K
MPSTSEISETISNMEKKCET

EVLNGKVVFKN
_KQDMPSTSEISETIS

NMEK(ac)K_
19 -1.6745 66.874 14039000 0

>WP_013237844.1 MULTISPECIES:
hypothetical protein

K
DNNYFLELKADILSIKRLWRE

ELDTLHSWGK
_ADILSIK(ac)R_ 7 -0.57715 117.04 20619000 20592000

>WP_013237846.1 PHP domain-containing
protein

K
FIDSLGHIDYIARYAKFEDKEL

YYSDFPDII
_YAK(ac)FEDK_ 3 0.39065 77.282 27285000 6681800

>WP_013237848.1 glycyl radical protein K
DMKGLTPETILKVIEKLLSEE

KKTSLEGLEP
_VIEK(ac)LLSEEK_ 4 -0.05658 49.5 7723400 5435300

>WP_013237851.1 MULTISPECIES: sensor
histidine kinase

K
IDLNWISKNYELPLEKLKEAA

ERIEIVESDY
_NYELPLEK(ac)LK_ 8 1.2168 57.348 3649300 3847000

>WP_013237875.1 MULTISPECIES: Rrf2
family transcriptional regulator

K
YLEQLFSNLRKSNLVKSIRGA

QGGYILNREP
_SNLVK(ac)SIR_ 5 -0.30912 115.78 18227000 32691000

>WP_013237876.1 MULTISPECIES:
cysteine desulfurase NifS

K
IITTKIEHHAILHACKFLEKNGF

EVTYLPVD
_IEHHAILHACK(ac)FL

EK_
11 -0.25411 99.481 7610400 32129000

>WP_013237876.1 MULTISPECIES:
cysteine desulfurase NifS

K
GKAIELATSEMKTESKRLSK

LRDKLTKGLVE
_AIELATSEMK(ac)TE

SK(ac)R_
14 0.58622 108.71 12695000 15440000

>WP_013237876.1 MULTISPECIES:
cysteine desulfurase NifS

K
VEEIPYAKVNGPSGDKRLPG

NVNLSFIGIEG
_VNGPSGDK(ac)R_ 8 0.21632 63.426 23371000 13597000

>WP_013237876.1 MULTISPECIES:
cysteine desulfurase NifS

K
VARRRAMSPLWEDFLKTQN

KGEKVEQL
_RAMSPLWEDFLK(a

c)TQNK_
12 -1.5216 83.633 91710000 75191000

>WP_013237876.1 MULTISPECIES:
cysteine desulfurase NifS

K
IVGIGKAIELATSEMKTESKR

LSKLRDKLTK
_AIELATSEMK(ac)TE

SK(ac)R_
10 0.58622 164.81 352270000 252020000

>WP_013237880.1 MULTISPECIES: alanine-
-tRNA ligase

K
EKEIVHKLDLQSSELKELEK

EIEELKLKVAG
_LDLQSSELK(ac)ELE

K_
9 0.35133 39.509 9371800 0

>WP_013237880.1 MULTISPECIES: alanine-
-tRNA ligase

K
EISSKLKCSEKEIVHKLDLQS

SELKELEKEI
_EIVHK(ac)LDLQSSE

LK_
5 0.33774 40.025 11114000 7753200



>WP_013237880.1 MULTISPECIES: alanine-
-tRNA ligase

K
YPELKEKEEYIKKIIKLEEER

FDETIDSGMQ
_IIK(ac)LEEER_ 3 0.53241 100.02 68657000 3953000

>WP_013237881.1 MULTISPECIES: IreB
family regulatory phosphoprotein

K
ALTKEILTEVYDSLIKKGYNP

VNQLVGYLIS
_EILTEVYDSLIK(ac)K

_
12 0.60913 79.633 39704000 18774000

>WP_013237883.1 MULTISPECIES:
DUF1292 domain-containing protein

K
NAADLILEDENGKKVKFQVV

TKFDIKEEEYI
_VK(ac)FQVVTK_ 2 0.12771 116.05 35051000 20779000

>WP_013237885.1 MULTISPECIES:
ribonuclease J

K
VPVYGTKLTLGIVESKLREHN

LNDVVKLKCV
_LTLGIVESK(ac)LR_ 9 -0.06321 122.51 0 22934000

>WP_013237885.1 MULTISPECIES:
ribonuclease J

K
ERTVGTTFQKFFSLAKSRIIVA

TFASNIHRI
_FFSLAK(ac)SR_ 6 -0.23358 95.099 6395100 7909800

>WP_013237885.1 MULTISPECIES:
ribonuclease J

K
GHACQEELKLIHTLVKPKFFM

PVHGEYRHLK
_LIHTLVK(ac)PKFFM

PVHGEYR_
7 -0.24494 40.349 17342000 8106400

>WP_013237885.1 MULTISPECIES:
ribonuclease J

K
ACQEELKLIHTLVKPKFFMPV

HGEYRHLKQH
_LIHTLVKPK(ac)FFM

PVHGEYR_
9 0.79547 93.754 17342000 8529900

>WP_013237885.1 MULTISPECIES:
ribonuclease J

K
GEPMSALSRMAASEHKKVN

IIPGDTIIISAN
_MAASEHK(ac)K_ 7 -0.17696 106.36 41700000 30592000

>WP_013237885.1 MULTISPECIES:
ribonuclease J

K
IVESKLREHNLNDVVKLKCV

KAKDVIKLDSM
_LREHNLNDVVK(ac)L

K_
11 0.27248 208.72 70113000 68824000

>WP_013237886.1 MULTISPECIES: YlbF
family regulator

K
CEEVTALREASKEIEKSEANI

KMLDDFRKIQ
_EIEK(ac)SEANIK_ 4 -0.62584 56.548 3802700 19367000

>WP_013237886.1 MULTISPECIES: YlbF
family regulator

K
LREASKEIEKSEANIKMLDDF

RKIQMEAYSE
_SEANIK(ac)MLDDFR

_
6 -1.1224 91.914 10122000 6755200

>WP_013237887.1 MULTISPECIES:
translational GTPase TypA

K
AGECSRAEDIEVNVCKKKHL

TNTRTSSADDA
_AEDIEVNVCK(ac)K_ 10 4.7724 49.5 4385600 10727000

>WP_013237887.1 MULTISPECIES:
translational GTPase TypA

K
KKALELKLKPIVVINKIDKSD

ARPSEVLDEI
_LKPIVVINK(ac)IDK_ 9 0.16266 44.829 16471000 12198000

>WP_013237889.1 MULTISPECIES:
peptidase U32

K
IDHIPELVKSGINSLKIEGRMK

SSYYVATVV
_SGINSLK(ac)IEGR_ 7 -0.31892 63.727 13284000 12175000

>WP_013237895.1 MULTISPECIES: cell
division protein FtsZ

K
TLVTIPNERLLSVVDKKTTLM

ESFRLADDVL
_LLSVVDK(ac)K_ 7 -0.72657 62.582 4679500 6079600

>WP_013237895.1 MULTISPECIES: cell
division protein FtsZ

K
KLTKGLGAGANPEIGKKAAE

ENKDEISQAIK
_GLGAGANPEIGK(ac)

K_
12 -0.52887 62.14 6113800 6681200

>WP_013237895.1 MULTISPECIES: cell
division protein FtsZ

K
PFEGRKRMLHAEMGIKDLKD

KVDTLVTIPNE
_MLHAEMGIK(ac)DLK

_
9 0.16257 123.84 16658000 10821000

>WP_013237901.1 peptidoglycan editing
factor PgeF

K
GWKGTLACILSKTIEKLERNF

NSESKDIIVC
_TIEK(ac)LER_ 4 -0.07609 89.142 21984000 18317000

>WP_013237909.1 MULTISPECIES: DUF47
domain-containing protein

K
EENLKKLKEVEHEGDKKQH

EILEQLNKTFIT
_EVEHEGDK(ac)K_ 8 0.20417 131.62 79126000 44061000

>WP_013237912.1 MULTISPECIES:
ribosome biogenesis GTPase Der

K
ISKAVMMKEPPVILGKRLKIY

YVTQIGNKPP
_EPPVILGK(ac)R_ 8 -0.06952 53.775 3551100 12050000

>WP_013237912.1 MULTISPECIES:
ribosome biogenesis GTPase Der

K
AFIGKPNVGKSSLINKLLGEE

RVIVSDIPGT
_SSLINK(ac)LLGEER

_
6 -0.24166 51.875 5377000 5505700

>WP_013237912.1 MULTISPECIES:
ribosome biogenesis GTPase Der

K
ALGLGDMLDKVVENFKDDED

DDIDSEYIKVA
_VVENFK(ac)DDEDD

DIDSEYIK_
6 0.72602 70.335 22143000 16446000

>WP_013237913.1 MULTISPECIES:
NAD(P)H-dependent glycerol-3-phosphate

dehydrogenase
K

NMEYAKKIQDLFMTNKFRIYT
NEDIIGVEIG

_IQDLFMTNK(ac)FR_ 9 -1.7412 66.262 14669000 9212600

>WP_013237915.1 MULTISPECIES: YicC
family protein

K
VEIKSVNHRYCDLNIKMPKS

LMPLEDRIRKI
_YCDLNIK(ac)MPK_ 7 1.3697 42.743 0 4810300

>WP_013237915.1 MULTISPECIES: YicC
family protein

K
SLMPLEDRIRKIVQQKINRGK

VDVFITQMNF
_IVQQK(ac)INR_ 5 -0.16641 60.682 6437500 6023300

>WP_013237915.1 MULTISPECIES: YicC
family protein

K
RLNSHIVQFKETLTLKEPVGR

KLDFILQEMN
_ETLTLK(ac)EPVGR_ 6 0.59342 59.198 10768000 9484100

>WP_013237916.1 MULTISPECIES: DUF370
domain-containing protein

K
ANRLVAIVSPESAPIKRIIQEA

RDRGMLIDA
_LVAIVSPESAPIK(ac

)R_
13 0.45788 147.87 50532000 36638000

>WP_013237919.1 MULTISPECIES:
bifunctional phosphopantothenoylcysteine

decarboxylase/phosphopantothenate--
cysteine ligase CoaBC

K
FEEPRAFEIQHISLAKKADLV

AIVPATANII
_AFEIQHISLAK(ac)K_ 11 0.74191 64.121 6889600 5761600

>WP_013237926.1 MULTISPECIES:
serine/threonine-protein phosphatase

K
YMKSNETSNMEEDLLKAVS

VANDKIYELSIS
_SNETSNMEEDLLK(a

c)AVSVANDK_
13 0.3408 35.389 4329000 6954300



>WP_013237927.1 MULTISPECIES:
serine/threonine-protein kinase

K
PIRRYQTMEDMLVDLKKIEN

NQKINLSDDDL
_YQTMEDMLVDLK(ac

)K_
12 -0.36994 97.551 62015000 42275000

>WP_013237934.1 DAK2 domain-containing
protein

K
PGWILSEAIKLGELSKIKVDN

MREQHRHLLS
_LGELSK(ac)IK_ 6 1.0348 79.906 2659600 5794000

>WP_013237934.1 DAK2 domain-containing
protein

K
TEFFIHSKGTCINEFKKKLETI

GDSMVVVDD
_GTCINEFK(ac)K_ 8 0.16535 61.65 6085700 4813300

>WP_013237934.1 DAK2 domain-containing
protein

K
VTYAVRDTEIDDISIKKGDILG

LIDGKIEQV
_DTEIDDISIK(ac)K_ 10 -0.07982 82.171 9695600 10357000

>WP_013237934.1 DAK2 domain-containing
protein

K
DCEEEKVKHFVEEIEKKYTE

MDVQCYSGKQP
_HFVEEIEK(ac)K_ 8 -0.08796 125.48 13711000 10818000

>WP_013237934.1 DAK2 domain-containing
protein

K
LEVSNSKDSSIESISKQLARG

ALMGARGNSG
_DSSIESISK(ac)QLA

R_
9 0.24274 74.987 14164000 10038000

>WP_013237934.1 DAK2 domain-containing
protein

K
ELLQDVCSYSRTILNKTPDML

PVLKKAKVVD
_TILNK(ac)TPDMLPV

LK_
5 0.65188 71.279 22985000 17903000

>WP_013237936.1 MULTISPECIES: 16S
rRNA (guanine(966)-N(2))-methyltransferase

RsmD
K

FLDKNVENLGFSNICKTINKD
SYEALQELSR

_NVENLGFSNICK(ac)
TINK_

12 2.0863 35.757 2463700 14707000

>WP_013237938.1 hypothetical protein K
TKEANMRAEEIISSAKKNAK

AIRLGARDYAD
_AEEIISSAK(ac)K_ 9 0.69215 50.284 1897300 0

>WP_013237938.1 hypothetical protein K
LDVLQKIVDYLPSELKKAQWI

VNEKERILSE
_IVDYLPSELK(ac)K_ 10 0.75336 89.548 7736600 4512200

>WP_013237940.1 MULTISPECIES:
nucleotidyltransferase

K
CMVPYLRYKSFLYENKIKNL

PDISEGIENRI
_SFLYENK(ac)IK_ 7 0.36484 55.567 1568300 1906800

>WP_013237942.1 MULTISPECIES:
phosphate acetyltransferase

K
VLAEGEEERTLQACEKIIKEG

IANLILVGNE
_TLQACEK(ac)IIK_ 7 -0.58514 98.943 14956000 17673000

>WP_013237942.1 MULTISPECIES:
phosphate acetyltransferase

K
KHELVDKVRNAVEIAKKAKP

DLSLDGELQLD
_NAVEIAK(ac)K_ 7 0.7243 86.011 20549000 0

>WP_013237942.1 MULTISPECIES:
phosphate acetyltransferase

K
IIKEGIANLILVGNEKVIKEKA

SKLGVSLNG
_EGIANLILVGNEK(ac)

VIK_
13 0.2327 145.55 32658000 19985000

>WP_013237942.1 MULTISPECIES:
phosphate acetyltransferase

K
LILVGNEKVIKEKASKLGVSL

NGAEIVDPET
_ASK(ac)LGVSLNGA

EIVDPETSDKLK_
3 -0.55397 91.128 89643000 74457000

>WP_013237942.1 MULTISPECIES:
phosphate acetyltransferase

K
ELQLDASIVEKVASLKAPGS

EVAGKANVLVF
_VASLK(ac)APGSEV

AGK_
5 0.09402 111.12 92640000 81592000

>WP_013237942.1 MULTISPECIES:
phosphate acetyltransferase

K
DAFYELRKKKGITPEKADKIV

RDPIYFATMM
_KGITPEK(ac)ADK_ 7 -0.03979 161.99 655920000 363410000

>WP_013237943.1 acetate kinase K
LKYQLIDMQDESVVAKGLVE

RIGMDGSILTH
_YQLIDMQDESVVAK(

ac)GLVER_
14 -2.9531 60.564 25327000 17542000

>WP_013237943.1 acetate kinase K
ICNGLSYFGIKIDEEKNKKRG

EALEISTPDS
_IDEEK(ac)NKK_ 5 0.2295 159.04 30448000 27543000

>WP_013237943.1 acetate kinase K
NKKRGEALEISTPDSKIKVLV

IPTNEELMIA
_RGEALEISTPDSK(a

c)IK_
13 0.18434 106.19 38896000 42134000

>WP_013237943.1 acetate kinase K
KRTGMSVDEVDTLMNKKSGI

LGVSGVSSDFR
_TGMSVDEVDTLMNK

(ac)K_
14 -0.19443 108.71 56904000 50266000

>WP_013237943.1 acetate kinase K
IGMDGSILTHKVNGEKFVTEQ

TMEDHKVAIQ
_VNGEK(ac)FVTEQT

MEDHK_
5 -0.54028 185.67 1.34E+09 1.099E+09

>WP_013237947.1 MULTISPECIES: acyl
carrier protein

K
EAEKVKTVGDVVEYIKAHTE

E
_TVGDVVEYIK(ac)AH

TEE_
10 0.14273 41.644 4127500 0

>WP_013237953.1 MULTISPECIES: signal
recognition particle protein

K
MAFEGLASKLQETLKKLRGK

GKLSEKDIKD
_LQETLK(ac)K_ 6 0.28624 91.041 13092000 16023000

>WP_013237953.1 MULTISPECIES: signal
recognition particle protein

K
QETLKKLRGKGKLSEKDIKD

AMREVKLALLE
_LSEK(ac)DIK_ 4 0.14505 85.212 15144000 12756000

>WP_013237954.1 MULTISPECIES: 30S
ribosomal protein S16

K
AVKWIKDGAQPTDVIKKLFD

KAGLKDKLDK
_DGAQPTDVIK(ac)K_ 10 0.1223 62.408 45918000 28803000

>WP_013237954.1 MULTISPECIES: 30S
ribosomal protein S16

K
EEIGYYNPTTDPTTVKFDEEK

AVKWIKDGAQ
_FIEEIGYYNPTTDPTT

VK(ac)FDEEK_
18 -0.13446 76.186 117290000 78371000

>WP_013237958.1 MULTISPECIES: 50S
ribosomal protein L19

K
QIRTDLPKFNVGDTVKVHVKI

KEGNRERIQV
_FNVGDTVK(ac)VHV

K_
8 0.48192 47.712 7135600 4027800

>WP_013237958.1 MULTISPECIES: 50S
ribosomal protein L19

K
VGVERTFPVNAPIIDKIDVIRR

GKVRRAKLY
_TFPVNAPIIDK(ac)ID

VIR_
11 0.29663 113.69 52041000 20496000

>WP_013237958.1 MULTISPECIES: 50S
ribosomal protein L19

K
IIKQIENEQIRTDLPKFNVGDT

VKVHVKIKE
_TDLPK(ac)FNVGDTV

K_
5 -0.22586 135.02 2.164E+09 1.698E+09



>WP_013237966.1 MULTISPECIES: GTP-
sensing pleiotropic transcriptional regulator

CodY
K

LDGNEGLLVASKIADKVGITR
SVIVNALRKF

_IADK(ac)VGITR_ 4 0.51667 61.161 14051000 11776000

>WP_013237966.1 MULTISPECIES: GTP-
sensing pleiotropic transcriptional regulator

CodY
K GTHIKILNEKLMDELKKIK _LMDELK(ac)K_ 6 -0.01446 78.496 16956000 14158000

>WP_013237966.1 MULTISPECIES: GTP-
sensing pleiotropic transcriptional regulator

CodY
K

RSLGMKGTHIKILNEKLMDEL
KKIK

_ILNEK(ac)LMDELK_ 5 -0.39683 90.614 33915000 31362000

>WP_013237967.1 30S ribosomal protein S2 K
FEVLPKKEVIKLNNEKEKLE

KNLGGIKTMNA
_LNNEK(ac)EK_ 5 -0.45515 80.229 12654000 7739200

>WP_013237967.1 30S ribosomal protein S2 K
YIFTERNGIYIIDLQKTVKKVE

EAYNFIREI
_NGIYIIDLQK(ac)TVK

_
10 0.63467 88.087 15585000 13322000

>WP_013237967.1 30S ribosomal protein S2 K
IGTKKQAQEAIKEEAKRSNM

HYVNNRWLGGM
_QAQEAIK(ac)EEAK(

ac)R_
11 0.34693 247.13 104300000 59034000

>WP_013237967.1 30S ribosomal protein S2 K
GGMLTNFATIKTRIAKLEELE

KMEEDGTFEV
_IAK(ac)LEELEK_ 3 0.02865 136.63 841410000 603170000

>WP_013237968.1 elongation factor Ts K
LVNQVWVKDSDFTIDKYLKD

KSKEVGAEIKI
_DSDFTIDK(ac)YLK_ 8 0.49195 45.879 3910700 0

>WP_013237968.1 elongation factor Ts K
MNCKKALNEANGDTEKAIEIL

REKGLSAAAK
_ALNEANGDTEK(ac)

AIEILR_
11 -2.8006 91.457 5184500 8678000

>WP_013237968.1 elongation factor Ts K
EVGAEIKISDFVRFEKGEGIE

KKEENFAEEV
_FEK(ac)GEGIEK_ 3 -0.25218 50.978 8020100 6549400

>WP_013237968.1 elongation factor Ts K
VKELRERTGAGMMNCKKAL

NEANGDTEKAIE
_TGAGMMNCK(ac)K_ 9 -0.30239 53.683 9289900 5583600

>WP_013237968.1 elongation factor Ts K
PLFLDKNTVDTDALEKEKEIY

KVQALNEGKP
_NTVDTDALEK(ac)EK

_
10 0.61656 110.29 12776000 9118400

>WP_013237970.1 MULTISPECIES:
ribosome recycling factor

K
MGKTIDALKSELASMKAGRA

SAALLDRIEAE
_SELASMK(ac)AGR_ 7 -0.27105 60.434 6562400 0

>WP_013237970.1 MULTISPECIES:
ribosome recycling factor

K
LCIQPWDKTALKAIEKAILKS

DLGINPSNDG
_TALK(ac)AIEK(ac)AI

LK_
8 -0.10219 89.355 16474000 10993000

>WP_013237970.1 MULTISPECIES:
ribosome recycling factor

K
QKKTDDFIKKIDEIIKKKENEI

MSL
_KIDEIIK(ac)K_ 7 0.12683 121.73 29571000 23636000

>WP_013237970.1 MULTISPECIES:
ribosome recycling factor

K
IKALKKENDISEDEIKKAEAD

VQKKTDDFIK
_ENDISEDEIK(ac)K_ 10 -0.38196 114.86 37827000 26973000

>WP_013237970.1 MULTISPECIES:
ribosome recycling factor

K
DISEDEIKKAEADVQKKTDDF

IKKIDEIIKK
_KAEADVQK(ac)K_ 8 0.35803 123.96 97096000 75549000

>WP_013237973.1 MULTISPECIES: 1-
deoxy-D-xylulose-5-phosphate

reductoisomerase

K
HIIDEFNPKYAVLTEKESYLKI

KDIFSNKKS
_YAVLTEK(ac)ESYLK

_
7 0.1528 72.958 18154000 11297000

>WP_013237976.1 MULTISPECIES:
ribosome maturation factor RimP

K
SSPGVERKLYTEEHLKRYIG

YSVQVNISGLL
_LYTEEHLK(ac)R_ 8 -1.0118 154.49 22915000 21060000

>WP_013237977.1 transcription
termination/antitermination protein NusA

K
KYNFNDKLKLYIIEVKNTTKG

AQIVISRTHP
_LYIIEVK(ac)NTTK_ 7 -0.4895 66.262 3739000 8531600

>WP_013237977.1 transcription
termination/antitermination protein NusA

K
VGPKGVRVQNIVNELKNEKI

DIIKWSKLPEE
_VQNIVNELK(ac)NEK

_
9 0.22337 42.789 4239200 9681800

>WP_013237977.1 transcription
termination/antitermination protein NusA

K
GPNEQIPGEKYNFNDKLKLYI

IEVKNTTKGA
_YNFNDK(ac)LK_ 6 -0.14224 69.954 4645600 4290700

>WP_013237977.1 transcription
termination/antitermination protein NusA

K
SLAIGKEGQNVRLAAKLTGW

KIDIKSKSQVE
_LAAK(ac)LTGWK_ 4 0.65899 101.11 15141000 12924000

>WP_013237977.1 transcription
termination/antitermination protein NusA

K
KGAQIVISRTHPGLIKRLFELE

VPEIFDGTV
_THPGLIK(ac)R_ 7 0.1477 90.777 36027000 27670000

>WP_013237980.1 translation initiation
factor IF-2

K
INQEIDFNTAEKLGEKFDVTV

LRKEEDINKE
_LGEK(ac)FDVTVLR_ 4 -0.38634 88.338 2244700 4618200

>WP_013237980.1 translation initiation
factor IF-2

K
NIIVKADVQGSIEALKQSLQK

LSNEEVKVRV
_ADVQGSIEALK(ac)Q

SLQK_
11 1.5089 34.909 2376000 9426500

>WP_013237980.1 translation initiation
factor IF-2

K
EALKQSLQKLSNEEVKVRVL

HGAVGAITETD
_LSNEEVK(ac)VR_ 7 -1.1476 73.985 4167000 0

>WP_013237980.1 translation initiation
factor IF-2

K
QSAHKVSLEDLYNQIKEGKV

KELNIIVKADV
_VSLEDLYNQIK(ac)E

GK_
11 0.79789 39.005 11576000 10979000

>WP_013237981.1 MULTISPECIES: 30S
ribosome-binding factor RbfA

K
MTNYRSGRINEEMKKEISNII

RSDIKDPR
_INEEMK(ac)K_ 6 -1.0498 91.041 9339100 0



>WP_013237984.1 MULTISPECIES:
bifunctional riboflavin kinase/FAD

synthetase
K

SSSIIRTIISDEGDIKKANKLLT
RPFMLQGE

_TIISDEGDIK(ac)K_ 10 0.68432 39.917 1375700 6888900

>WP_013237985.1 MULTISPECIES: 30S
ribosomal protein S15

K
IALLTERINHLNDHLKIHKKDH

HSRRGLLMM
_INHLNDHLK(ac)IHK_ 9 -0.01107 69.276 11347000 11002000

>WP_013237985.1 MULTISPECIES: 30S
ribosomal protein S15

K
MEKALKEEIMKKYARHEGDT

GSPEVQ
_ALKEEIMK(ac)K_ 8 -0.28392 147.95 117260000 64693000

>WP_013237991.1 30S ribosomal protein
S12 methylthiotransferase RimO

K
GELMVLQKQVMTSINKSKIG

STYKVIVEGKK
_QVMTSINK(ac)SK_ 8 0.87443 47.288 4385800 0

>WP_013237993.1 MULTISPECIES:
recombinase RecA

K
FYSSVRMDVRRIDSIKQGDTI

VGNRTRVKVI
_RIDSIK(ac)QGDTIVG

NR_
6 0.55814 69.716 7613900 11900000

>WP_013237993.1 MULTISPECIES:
recombinase RecA

K
RLMSQALRKLTSSINKSKCV

TVFINQLREKV
_LTSSINK(ac)SK_ 7 -0.03114 99.815 13160000 12542000

>WP_013237993.1 MULTISPECIES:
recombinase RecA

K
QFLKENNDILVEIESKIREKY

KLPSLKKNSL
_ENNDILVEIESK(ac)I

R_
12 -0.07177 124.45 37407000 23848000

>WP_013237994.1 MULTISPECIES:
ribonuclease Y

K
LSSEEAKNILLEQVNKEIKHE

SAMMIKEIET
_NILLEQVNK(ac)EIK_ 9 0.41598 83.314 11224000 0

>WP_013237994.1 MULTISPECIES:
ribonuclease Y

K
IDGRIHPARIEEMVQKAEKEV

ENNVKEEGEQ
_IEEMVQK(ac)AEK_ 7 0.61749 96.015 23169000 0

>WP_013237994.1 MULTISPECIES:
ribonuclease Y

K
TQKKEAILEAKEEIHKLRNDF

DKESRDRRNE
_EEIHK(ac)LR_ 5 -0.17856 126.24 29392000 29182000

>WP_013237994.1 MULTISPECIES:
ribonuclease Y

K
ISVEELYKKQREKLEKLSGL

SSEEAKNILLE
_LEK(ac)LSGLSSEEA

K_
3 -0.21247 163.8 40842000 24961000

>WP_013237999.1 pyridoxal phosphate-
dependent aminotransferase

K
TKEEDGFKYTLETLEKAYTK

NTKMILLNSPN
_YTLETLEK(ac)AYTK

_
8 -0.25812 59.185 10335000 11064000

>WP_013237999.1 pyridoxal phosphate-
dependent aminotransferase

K
QYAAVAALNGKDTQIKSMVS

EFKDRRDCMVS
_DTQIK(ac)SMVSEFK

_
5 0.81578 61.375 28999000 27265000

>WP_013237999.1 pyridoxal phosphate-
dependent aminotransferase

K
LNGKDTQIKSMVSEFKDRRD

CMVSKIDKMKN
_SM(ox)VSEFK(ac)DR

_
7 -0.0386 141.88 77101000 45527000

>WP_013237999.1 pyridoxal phosphate-
dependent aminotransferase

K
ATSMENIQNGMDRIDKFISQL

K
_IDK(ac)FISQLK_ 3 0.35517 112.36 737510000 723610000

>WP_013238000.1 MULTISPECIES: HPr
family phosphocarrier protein

K
MISKEVIVKSSTGLHARPATL

LVK
_EVIVK(ac)SSTGLHA

R_
5 0.65138 51.875 6207200 3985400

>WP_013238000.1 MULTISPECIES: HPr
family phosphocarrier protein

K
KASSFKSDLSIEFDGKKANIK

SLIGVLSLGV
_SDLSIEFDGK(ac)K_ 10 0.37769 137.17 20965000 25364000

>WP_013238000.1 MULTISPECIES: HPr
family phosphocarrier protein

K
KSSTGLHARPATLLVKKASS

FKSDLSIEFDG
_PATLLVK(ac)K_ 7 0.20889 145.34 34314000 14018000

>WP_013238002.1 MULTISPECIES:
adenylosuccinate lyase

K
QVVDFIQQQIKPLLDKSKDILG

EEAEIDV
_APGQVVDFIQQQIKP

LLDK(ac)SK_
19 -0.94136 226.51 0 27073000

>WP_013238002.1 MULTISPECIES:
adenylosuccinate lyase

K
FFKMSEEEILSLVDSKKFIGR

APGQVVDFIQ
_MSEEEILSLVDSK(a

c)K_
13 0.13136 47.532 9020500 12810000

>WP_013238002.1 MULTISPECIES:
adenylosuccinate lyase

K
ELKANMENINYEDAKKREKE

VRHDVMSHVYA
_ANMENINYEDAKK(a

c)R_
13 0.27727 59.185 20688000 14389000

>WP_013238002.1 MULTISPECIES:
adenylosuccinate lyase

K
DNTDLIIMREALHIIKRKVINVI

SYLTKFAL
_EALHIIK(ac)R_ 7 0.05767 154.31 65903000 56451000

>WP_013238002.1 MULTISPECIES:
adenylosuccinate lyase

K
DELKANMENINYEDAKKREK

EVRHDVMSHVY
_ANM(ox)ENINYEDA

K(ac)K_
12 0.03057 194.7 86151000 89384000

>WP_013238004.1 glutamate--tRNA ligase K
LSKRNGDASFEDLIEKGYLK

EAVLNYIALLG
_NGDASFEDLIEK(ac)

GYLK_
12 1.5616 60.474 4783000 0

>WP_013238004.1 glutamate--tRNA ligase K
ITHVVRGSEYLSSAPKYNRL

YEAFGWEIPIY
_GSEYLSSAPK(ac)Y

NR_
10 -0.06919 95.417 16985000 14863000

>WP_013238005.1 MULTISPECIES: type I
glyceraldehyde-3-phosphate dehydrogenase

K
RAAGESIIPTTTGAAKAVAKV

LPNLEGKLSG
_AAGESIIPTTTGAAK(

ac)AVAK_
15 0.11078 48.314 8848200 8854800

>WP_013238005.1 MULTISPECIES: type I
glyceraldehyde-3-phosphate dehydrogenase

K
SCTTNCLAPFAKVLDKNFGII

RGLMTTVHSY
_VLDK(ac)NFGIIR_ 4 -1.0071 101.65 30991000 10185000

>WP_013238005.1 MULTISPECIES: type I
glyceraldehyde-3-phosphate dehydrogenase

K
DLANYIAGEMEKASEKPIDM

VAEGV
_ASEK(ac)PIDMVAE

GV_
4 0.34298 57.802 61976000 44816000

>WP_013238005.1 MULTISPECIES: type I
glyceraldehyde-3-phosphate dehydrogenase

K
PWGKLDVDIVIESTGKFKDR

ESLYKHIKAGA
_LDVDIVIESTGK(ac)F

K_
12 -0.13579 173.25 65666000 87902000



>WP_013238005.1 MULTISPECIES: type I
glyceraldehyde-3-phosphate dehydrogenase

K
ELSKSVTVEEVNEAFKRASE

GSMKGILGYSE
_SVTVEEVNEAFK(ac

)R_
12 -2.5108 218.01 121480000 89130000

>WP_013238010.1 MULTISPECIES:
response regulator

K
DDSLSVRQFIRKILEKANYKV

YEAGDGEEGI
_ILEK(ac)ANYK_ 4 -0.23802 92.47 37769000 25426000

>WP_013238011.1 MULTISPECIES: methyl-
accepting chemotaxis protein

K
YLAVDQTHKIFKVILKSIESMI

AKVDEVKTS
_VILK(ac)SIESMIAK_ 4 -0.31205 36.284 2682000 1539500

>WP_013238011.1 MULTISPECIES: methyl-
accepting chemotaxis protein

K
KDLAESFNLMMKNISKLMNN

VLKSSETVLET
_NISK(ac)LMNNVLK_ 4 -0.41566 49.5 6395300 4303000

>WP_013238039.1 MULTISPECIES: ArsC
family transcriptional regulator

K
VGIDNLINNRVKEYDKLNIGLI

RSGDIKEEI
_EYDK(ac)LNIGLIR_ 4 1.8081 40.589 1544700 0

>WP_013238044.1 MULTISPECIES: ABC
transporter ATP-binding protein

K
NFKDFKAVKGIDLSIKKGRVY

GFLGPNGAGK
_GIDLSIK(ac)K_ 7 0.99385 119.17 80556000 2177000

>WP_013238048.1 methyl-accepting
chemotaxis protein

K
QKVNISSDVVTELSEKSKTIA

NVTTTITDIA
_VNISSDVVTELSEK(

ac)SK_
14 -0.51124 94.544 14065000 13936000

>WP_013238048.1 methyl-accepting
chemotaxis protein

K
TTFNKMINNLKNIIIKIRNVSEV

VAESSNSY
_NIIIK(ac)IR_ 5 0.19741 114.02 34904000 32570000

>WP_013238048.1 methyl-accepting
chemotaxis protein

K
SDGSKNLHTTVELLNKMEQK

VNISSDVVTEL
_NLHTTVELLNK(ac)M

EQK_
11 0.25088 209.6 209580000 205260000

>WP_013238048.1 methyl-accepting
chemotaxis protein

K
YKEVSLEVVQEGKNIKQSID

NLTSGSKNIAE
_NIK(ac)QSIDNLTSGS

K_
3 -1.0316 166.38 300140000 308560000

>WP_013238050.1 MULTISPECIES:
pyridoxamine 5'-phosphate oxidase

K
KANPKMQISATSPEGKWLRL

NGKAVFNTSKE
_MQISATSPEGK(ac)

WLR_
11 -0.26454 56.482 4392000 4179900

>WP_013238050.1 MULTISPECIES:
pyridoxamine 5'-phosphate oxidase

K
TANTKNVYKQLKANPKMQIS

ATSPEGKWLRL
_ANPK(ac)MQISATSP

EGK_
4 0.01459 177.88 18541000 383020000

>WP_013238051.1 MULTISPECIES: methyl-
accepting chemotaxis protein

K
MDMCSKKVFALMDEIKNIKL

N
_VFALMDEIK(ac)NIK_ 9 -1.4295 66.262 4071600 6866500

>WP_013238051.1 MULTISPECIES: methyl-
accepting chemotaxis protein

K
KGCRLGKWYYNIDSDKFKNS

KAFVELEKSHI
_WYYNIDSDK(ac)FK_ 9 0.71311 38.021 6735200 2643400

>WP_013238051.1 MULTISPECIES: methyl-
accepting chemotaxis protein

K
DSNCKGIGKFIYDLSKRIDSM

RIDMLKNKSC
_FIYDLSK(ac)R_ 7 0.70208 148.38 9610600 6940100

>WP_013238054.1 electron transfer
flavoprotein subunit alpha/FixB family protein

K
AGRGIKKAEDLHMLHKLASL

LGGEIGASRAL
_KAEDLHMLHK(ac)L

ASLLGGEIGASR_
10 -0.88619 39.647 2654600 10085000

>WP_013238063.1 MULTISPECIES: ferrous
iron transport protein B

K
KKNTVVKETVSDKIDKVITNK

WLGIPIFALI
_IDK(ac)VITNK_ 3 0.64684 63.565 6988200 5677900

>WP_013238097.1 MULTISPECIES:
(deoxy)nucleoside triphosphate

pyrophosphohydrolase
K

NLSSLKWAPADIPTAKKLISE
RV

_WAPADIPTAK(ac)K_ 10 1.1784 36.847 5215800 0

>WP_013238116.1 DNA phosphorothioation-
dependent restriction protein DptH

K
RKSRPYQKVIEEYLTKKGIEN

AKEHSSSIIN
_VIEEYLTK(ac)K_ 8 1.0432 53.683 8137200 8608500

>WP_013238116.1 DNA phosphorothioation-
dependent restriction protein DptH

K
LKRENKSDFRLIGDNKLQHGT

KEFFTRDEFR
_LIGDNK(ac)LQHGTK

_
6 -0.55252 38.021 66154000 1693000

>WP_013238118.1 hypothetical protein K
DNFKNYIRYIEHYEEKRKYLP

NKLNNILQRT
_YIEHYEEK(ac)R_ 8 -0.36208 55.567 3068500 3638100

>WP_013238119.1 cysteine desulfurase K
EIAKKDMNKYIKKISKLEIETK

KMLTEKYPG
_ISK(ac)LEIETK_ 3 0.04077 77.379 0 3132100

>WP_013238121.1 DNA sulfur modification
protein DndD

K
KSLILDEEHLDNLLIKRNQVE

DNFKNSGGLL
_SLILDEEHLDNLLIK(

ac)R_
15 0.72979 68.944 6696000 9692700

>WP_013238170.1 threonine ammonia-lyase K
_MKVNLTLKDVLEASKRIEGI

CVKTKLIYSS
_DVLEASK(ac)R_ 7 -0.26615 80.239 0 9726700

>WP_013238170.1 threonine ammonia-lyase K
ITGAFKLRGASNKIVKLSDEQ

KAKGLIASSA
_IVK(ac)LSDEQK_ 3 -0.96993 101.9 0 29810000

>WP_013238170.1 threonine ammonia-lyase K
IKVQATKNYGADVVLKGKVY

DEAYEEAKRLE
_NYGADVVLK(ac)GK

_
9 0.44108 72.652 12769000 6365900

>WP_013238170.1 threonine ammonia-lyase K
AEKGANVIKLDHNQFKAVDR

LKHVVLEVTVE
_LDHNQFK(ac)AVDR_ 7 0.21601 126.76 21783000 25839000

>WP_013238170.1 threonine ammonia-lyase K
DTPGQLLKISQILAEKGANVIK

LDHNQFKAV
_ISQILAEK(ac)GANVI

K_
8 0.40366 57.136 27989000 11820000

>WP_013238170.1 threonine ammonia-lyase K
VVLKGKVYDEAYEEAKRLE

KEHGYTFVHPFN
_VYDEAYEEAK(ac)R

_
10 -0.44731 133.89 32689000 28703000



>WP_013238170.1 threonine ammonia-lyase K
LKISQILAEKGANVIKLDHNQF

KAVDRLKHV
_GANVIK(ac)LDHNQF

K_
6 -0.13709 210.15 56828000 58824000

>WP_013238173.1 xanthine
phosphoribosyltransferase

K
KKILEEGHALSESILKVDSFL

NHKVDPSLMY
_ILEEGHALSESILK(a

c)VDSFLNHK_
14 -0.17636 192.16 76561000 12274000

>WP_013238198.1 MULTISPECIES:
nitroreductase

K
IGSCWINQLRTICDEKEVREV

LSSFGIPENH
_TICDEK(ac)EVR_ 6 -0.0598 51.445 6945900 4214100

>WP_013238198.1 MULTISPECIES:
nitroreductase

K
QFTVVQSREKMELLAKVVRK

ALGRDAGYNFY
_MELLAK(ac)VVR_ 6 0.40341 65.305 12114000 7727900

>WP_013238224.1 hypothetical protein K
VNKAMALSKELHDIFKDKHK

CLCCRVLTKDM
_ELHDIFK(ac)DK_ 7 0.3559 109.66 9287900 14694000

>WP_013238229.1 VanZ family protein K
SSGTKISVWGKYDKGKFIAN

VISILDESREQ
_GK(ac)FIANVISILDE

SR_
2 0.26119 44.457 31760000 20293000

>WP_013238237.1 aminopeptidase K
IECAEFTRLISEVAYKEGARD

VIINWSDELS
_LISEVAYK(ac)EGAR

_
8 -0.38356 62.924 7961600 6014300

>WP_013238237.1 aminopeptidase K
YLNGKDEIFDEFPNWKKELY

TSYAKSGAAFL
_DEIFDEFPNWK(ac)K

_
11 -0.26847 66.262 10200000 10065000

>WP_013238312.1 bifunctional
acetaldehyde-CoA/alcohol dehydrogenase

K
MKVTNVEELMKRLEEIKDAQ

KKFATY
_VTNVEELM(ox)K(ac)

R_
9 1.1419 150.61 0 2398100

>WP_013238312.1 bifunctional
acetaldehyde-CoA/alcohol dehydrogenase

K
PAFKIAQLAGVDVPEKAKVLI

GEVESVELEE
_IAQLAGVDVPEK(ac)

AK_
12 -0.42894 47.532 0 7535700

>WP_013238312.1 bifunctional
acetaldehyde-CoA/alcohol dehydrogenase

K
ILSKDETDKVGKIILKNGALNA

GIVGQPAFK
_IILK(ac)NGALNAGIV

GQPAFK_
4 -0.12079 32.926 8923000 14600000

>WP_013238312.1 bifunctional
acetaldehyde-CoA/alcohol dehydrogenase

K
KVFTDVEPDPTLATAKKGAA

ELLSYEPDTII
_VFTDVEPDPTLATA

K(ac)K_
15 0.0322 86.641 13303000 17695000

>WP_013238312.1 bifunctional
acetaldehyde-CoA/alcohol dehydrogenase

K
PEKVYFKYGSLGVALKELKV

MNKKKVFIVTD
_YGSLGVALK(ac)ELK

_
9 0.47519 72.958 29266000 27184000

>WP_013238312.1 bifunctional
acetaldehyde-CoA/alcohol dehydrogenase

K
FEYLPKAYTEGTTNVKAREK

MVHASCIAGMA
_AYTEGTTNVK(ac)AR

_
10 -1.0346 109.24 7346700 8949100

>WP_013238319.1 XRE family
transcriptional regulator

K
LEAIYKAFKQLDKNIKFTDIINI

VDNEEKAK
_NIK(ac)FTDIINIVDNE

EK_
3 -0.13447 52.823 3754300 1959000

>WP_013238319.1 XRE family
transcriptional regulator

K
MIKIYISDLLGKYKKNQAWLA

QETGIR
_IYISDLLGK(ac)YK_ 9 -0.00695 57.836 3913200 8618600

>WP_013238319.1 XRE family
transcriptional regulator

K KFTDIINIVDNEEKAKD
_FTDIINIVDNEEK(ac)

AKD_
15 -0.05687 37.555 4225900 5323000

>WP_013238319.1 XRE family
transcriptional regulator

K NIKFTDIINIVDNEEKAKD
_FTDIINIVDNEEK(ac)

AKD_
13 -0.05687 37.555 4225900 6496200

>WP_013238330.1 hypothetical protein K
EQSKIVEPTALEGKIKFHALN

KEILNKVSAA
_IK(ac)FHALNK_ 2 -0.02063 87.696 3902800 4040100

>WP_013238393.1 MULTISPECIES: cell
division protein FtsA

K
DTIRSLELTAVKSAEKQVTKN

TKGRLYCVGY
_SAEK(ac)QVTK_ 4 -0.03216 56.432 3032500 0

>WP_013238394.1 MULTISPECIES:
amidohydrolase

K
IIPDEVTISGIIRTMKTEHREY

VKKRLCEIT
_TMK(ac)TEHR_ 3 0.3129 79.469 3492800 3830600

>WP_013238394.1 MULTISPECIES:
amidohydrolase

K
MQRNFLKMAESMKQELIETR

RD
_NFLK(ac)MAESMK_ 4 0.1915 61.815 10322000 8666400

>WP_013238395.1 MULTISPECIES: RluA
family pseudouridine synthase

K
TNNKSSVSNTPEKDSKKISM

RVKNVNTCGIY
_SSVSNTPEKDSK(ac

)K_
12 -0.14702 33.204 3572500 0

>WP_013238395.1 MULTISPECIES: RluA
family pseudouridine synthase

K
YMENKTITEGLPPILKKIKKDI

FNKF
_TITEGLPPILK(ac)K_ 11 -0.29562 85.288 30754000 20871000

>WP_013238399.1 dipeptidase PepV K
ATQEVVRIKSTLDEEKPGMP

FGEGPAKALEK
_STLDEEK(ac)PGMP

FGEGPAK_
7 0.25529 66.965 23328000 11511000

>WP_013238399.1 dipeptidase PepV K
YPVTKKGEEIMDTLSKKFAE

CGAKIERVEAD
_KGEEIMDTLSK(ac)K

_
11 -0.02211 178.67 38587000 24863000

>WP_013238399.1 dipeptidase PepV K
ATMAALFGLKAIKDLKMPLS

KKVRVIFGTNE
_DLK(ac)MPLSK_ 3 -0.10263 94.85 61411000 51254000

>WP_013238415.1 MULTISPECIES:
flavodoxin

K
TSGQGKNKYNNIIEQKLKEKG

FEVVGNFACK
_YNNIIEQK(ac)LK_ 8 -0.63651 42.001 2820000 7787900

>WP_013238426.1 MULTISPECIES:
asparagine synthase B

K
DSSLVCAIAQKMNPEKPIKTF

AIGMTEDAID
_MNPEK(ac)PIK_ 5 0.00656 69.423 10275000 6027100



>WP_013238426.1 MULTISPECIES:
asparagine synthase B

K
MCTIMCYTGTDMKHEKFAEA

LQRTESRGPDM
_HEK(ac)FAEALQR_ 3 -0.20055 178.81 139120000 129700000

>WP_013238437.1 MULTISPECIES:
aldo/keto reductase

K
TAAFYKNEDGVGTGIKESKV

PREKIFLTSKV
_NEDGVGTGIK(ac)ES

K_
10 1.988 35.35 11607000 6157700

>WP_013238437.1 MULTISPECIES:
aldo/keto reductase

K
DEGYEKTLKAFETSIKKLKTD

YLDLYLIHWP
_AFETSIK(ac)K_ 7 0.02777 84.476 14102000 8028500

>WP_013238445.1 MULTISPECIES: amino
acid permease

K
CGRMLYTLSKNGQAPKFLGK

VTKDGVPANAI
_NGQAPK(ac)FLGK_ 6 -0.22038 52.725 15377000 15658000

>WP_013238450.1 MULTISPECIES:
molybdopterin-binding protein

K
IEQEKMDKAVEVAGDKPLIKI

MPFKNKKVGI
_AVEVAGDK(ac)PLIK

_
8 -0.5931 36.847 4717900 2880300

>WP_013238468.1 MULTISPECIES:
deoxyribose-phosphate aldolase

K
DHTLLKPETTKSQIIKLTEEAK

KYDFASVCV
_SQIIK(ac)LTEEAK_ 5 0.17304 63.727 0 4106900

>WP_013238470.1 phosphopentomutase K
MDYIKNAGLDSIAIGKIRDIFD

GEGVTKAIR
_NAGLDSIAIGK(ac)IR

_
11 -0.16538 70.412 7275900 1499000

>WP_013238470.1 phosphopentomutase K
DIGATIADNFKVKMPKYGESF

LQKLI
_MPK(ac)YGESFLQK

_
3 -0.06176 88.338 20662000 13643000

>WP_013238471.1 pyrimidine-nucleoside
phosphorylase

K
KVAVMGQTGNLTPADKKLYA

LRDVTGTVNSI
_VAVMGQTGNLTPAD

K(ac)K_
15 -0.47235 69.729 17973000 9525500

>WP_013238477.1 MULTISPECIES:
hypothetical protein

K
CDYHLDEDYNAFRNHKLNHK

VLEKVTGKYGV
_NHK(ac)LNHK_ 3 0.26339 114.19 58216000 0

>WP_013238483.1 MULTISPECIES: ROK
family transcriptional regulator

K
GFSLPGTVNEKELLLKNVPN

LGFKNVSFKKF
_ELLLK(ac)NVPNLGF

K_
5 0.19108 73.848 7492500 6450400

>WP_013238488.1 thioredoxin K
KFNRHEYIEDPGQKPKWMA

RQHHDYQREGNP
_HEYIEDPGQKPK(ac)

WMAR_
12 -0.09289 188.4 61131000 91995000

>WP_013238493.1 MULTISPECIES:
hypothetical protein

K
IEIEDERGLSHCINLKKCFSV

VVEREGSLGY
_GLSHCINLK(ac)K_ 9 -0.97491 73.887 9028300 6646400

>WP_013238501.1 MULTISPECIES:
NADPH-dependent butanol dehydrogenase

K
MIKDMNKSMDIPLTLKDYGV

DEKEFKDSEDF
_SMDIPLTLK(ac)DYG

VDEK_
9 0.12311 35.757 2323600 0

>WP_013238501.1 MULTISPECIES:
NADPH-dependent butanol dehydrogenase

K
LPRDIYFGENSLETLKDLDGK

KAVIVVGGGS
_DIYFGENSLETLK(ac

)DLDGK_
13 1.5558 106.94 31699000 20960000

>WP_013238501.1 MULTISPECIES:
NADPH-dependent butanol dehydrogenase

K
LDGKKAVIVVGGGSMKRFGF

LDKVVNYLKEA
_AVIVVGGGSM(ox)K(

ac)R_
11 0.08144 135.99 48244000 41551000

>WP_013238501.1 MULTISPECIES:
NADPH-dependent butanol dehydrogenase

K
IVMVNQYLIKSYNEDKEARN

QMHLAQCLAGM
_SYNEDK(ac)EAR_ 6 0.28862 74.162 77027000 2328700

>WP_013238501.1 MULTISPECIES:
NADPH-dependent butanol dehydrogenase

K
SMDIPLTLKDYGVDEKEFKD

SEDFIAHNAVL
_DYGVDEK(ac)EFK_ 7 -0.08981 115.78 202650000 149510000

>WP_013238501.1 MULTISPECIES:
NADPH-dependent butanol dehydrogenase

K
KKACAPRYAEIARSLKLPGN

TDDELVDSLTN
_SLK(ac)LPGNTDDEL

VDSLTNMIK_
3 -0.72274 166.61 224520000 13716000

>WP_013238501.1 MULTISPECIES:
NADPH-dependent butanol dehydrogenase

K
ACTGSNPRSINDTEMKKLLE

YIYYGKKVDF
_SINDTEMK(ac)K_ 8 -0.61578 114.84 292540000 238400000

>WP_013238504.1 MULTISPECIES:
chemotaxis protein

K
RKLSEQSRSTVPKIAKLTDNI

KEKVESSSKM
_IAK(ac)LTDNIK_ 3 -0.2374 131.5 54105000 52901000

>WP_013238521.1 HAMP domain-containing
protein

K
EGIAEAIDSIKTVVNKLNTSA

NKMTENKDKI
_TVVNK(ac)LNTSANK

_
5 0.83456 53.252 2290200 0

>WP_013238524.1 MULTISPECIES:
hypothetical protein

K
KWIMNEQRRRNILGEKEFFK

SKLTNLMDMSY
_NILGEK(ac)EFFK_ 6 -0.04209 48.004 16545000 15042000

>WP_013238539.1 two-component system
response regulator

K
ESFMDVFNKLMKTVPKFGEE

SNSDVELVSRG
_TVPK(ac)FGEESNS

DVELVSR_
4 -1.1336 127.22 127820000 187200000

>WP_013238539.1 two-component system
response regulator

K
LTLLINRIMADDELFKDLDEV

YYKVYKESFM
_IM(ox)ADDELFK(ac)

DLDEVYYK_
9 1.0911 68.257 192950000 123410000

>WP_013238540.1 MULTISPECIES:
chemotaxis protein CheX

K MIIDGLSFRVNVAIEKCK _VNVAIEK(ac)CK_ 7 -0.27956 65.347 3546500 2444400

>WP_013238544.1 MULTISPECIES: ABC
transporter ATP-binding protein

K
ENLSGMMVIRAFNTQKFEEE

RFDKANKDVTK
_AFNTQK(ac)FEEER_ 6 0.37198 89.266 10704000 12568000

>WP_013238564.1 uroporphyrinogen
decarboxylase

K
MHKNDKMTPNERLAAFMTG

KP
_NDK(ac)MTPNER_ 3 0.24032 72.848 10594000 20921000



>WP_013238577.1 MULTISPECIES:
cytosine deaminase

K
TWALRKKMLTEEDVIKRATT

ALKWQIANGIQ
_MLTEEDVIK(ac)R_ 9 -0.13572 120.68 5932200 3518600

>WP_013238613.1 MULTISPECIES: PLP-
dependent aminotransferase family protein

K
TAKYMEMYDIEEHIQKIKEVY

RHRRELMIQC
_YMEMYDIEEHIQK(a

c)IK_
13 -0.19928 67.964 12070000 0

>WP_013238613.1 MULTISPECIES: PLP-
dependent aminotransferase family protein

K
EVYRHRRELMIQCIEKYFPK

DIKHTLPDGGL
_ELMIQCIEK(ac)YFP

K_
9 -0.95853 82.543 33108000 32172000

>WP_013238613.1 MULTISPECIES: PLP-
dependent aminotransferase family protein

K DDRIIEGIKRLGEVLKK _LGEVLK(ac)K_ 6 -0.03214 94.262 53722000 40715000

>WP_013238613.1 MULTISPECIES: PLP-
dependent aminotransferase family protein

K
GLRLGWICADKSIIQKYIPFKQ

SADLHTDIF
_SIIQK(ac)YIPFK_ 5 0.48071 100.48 69798000 75071000

>WP_013238614.1 MULTISPECIES: PLP-
dependent aminotransferase family protein

K
YSGMLPSNFLLPSERKLAEE

LNVSRSTVISA
_K(ac)LAEELNVSR_ 1 -0.12288 42.743 8421300 1513700

>WP_013238616.1 MULTISPECIES:
hypothetical protein

K
DKEILEILKAMQQDMKSMKQ

DINSVEQDISS
_AMQQDMK(ac)SMK_ 7 -1.3041 98.943 8504500 5018700

>WP_013238631.1 MULTISPECIES:
molecular chaperone HtpG

K
EYKIRSLIKKYSDFIKYPIKM

MVKKSKLKEG
_YSDFIK(ac)YPIK_ 6 0.0469 51.445 2222500 0

>WP_013238631.1 MULTISPECIES:
molecular chaperone HtpG

K
QNVKADKILEINTNHKMFKSI

KDAFENDKDK
_ILEINTNHK(ac)MFK_ 9 5.7554 74.611 7955700 0

>WP_013238631.1 MULTISPECIES:
molecular chaperone HtpG

K
GTEITLKIKESTDDEKYDEFL

DEYKIRSLIK
_ESTDDEK(ac)YDEFL

DEYK_
7 0.53231 51.695 9718400 13873000

>WP_013238631.1 MULTISPECIES:
molecular chaperone HtpG

K
EDYNQFYMDKHFGYEKPLK

VIHSSVEGVVSY
_HFGYEK(ac)PLK_ 6 0.26141 97.635 141050000 119420000

>WP_013238649.1 MULTISPECIES:
DUF2225 domain-containing protein

K
LKWFSQIITTHGVPSKLKDRS

REQRDLIKEA
_WFSQIITTHGVPSK(a

c)LK_
14 -0.55884 59.862 4731800 0

>WP_013238658.1 formate dehydrogenase H
subunit alpha, selenocysteine-containing

K
EVVMKFTPKYTSSITKVPAD

KIIEAARIIAK
_YTSSITK(ac)VPADK

_
7 -0.18958 42.095 5559900 10441000

>WP_013238658.1 formate dehydrogenase H
subunit alpha, selenocysteine-containing

K
DKAFIAERTENFEDFKEVVM

KFTPKYTSSIT
_TENFEDFK(ac)EVV

MK_
8 -0.12312 68.809 15243000 14160000

>WP_013238658.1 formate dehydrogenase H
subunit alpha, selenocysteine-containing

K
GTPILHVGKFSRGLGKFSPIE

YREPAELPDK
_GLGK(ac)FSPIEYR_ 4 0.7475 141.88 54924000 65685000

>WP_013238658.1 formate dehydrogenase H
subunit alpha, selenocysteine-containing

K
ENFEDFKEVVMKFTPKYTSS

ITKVPADKIIE
_FTPK(ac)YTSSITK_ 4 0.37121 95.477 187440000 199640000

>WP_013238687.1 MULTISPECIES: electron
transfer flavoprotein subunit beta/FixA family

protein
K

EVCSEIWEGTYLKSVKLPALI
TVTKDINEPR

_SVK(ac)LPALITVTK_ 3 0.24592 38.279 13715000 15529000

>WP_013238689.1 FAD-binding
oxidoreductase

K
GKLPTNYEQLKEEIYKTAIKY

GGTITAEHGT
_EEIYK(ac)TAIK_ 5 -1.1827 53.751 7747000 2131900

>WP_013238693.1 MULTISPECIES: ketol-
acid reductoisomerase

K
NQTGRPGFTARRRMEKDAPI

EKVGKELRSMM
_RMEK(ac)DAPIEK_ 4 -1.1873 103.08 13290000 8404700

>WP_013238693.1 MULTISPECIES: ketol-
acid reductoisomerase

K
AVKQADIITVLLPDEKQKQIY

DESIKDNLSE
_QADIITVLLPDEK(ac)

QK_
13 0.28468 101.42 67014000 32010000

>WP_013238693.1 MULTISPECIES: ketol-
acid reductoisomerase

K
KLKVYYDEDADLNLLKGKKI

AILGFGSQGHA
_VYYDEDADLNLLK(a

c)GK_
13 -0.25327 126.63 77241000 76855000

>WP_013238694.1 MULTISPECIES:
dihydroxy-acid dehydratase

K
CSDGKVTEEELEEEAKRAC

PGCGSCSGLFTA
_VTEEELEEEAK(ac)

R_
11 0.08696 72.958 1992200 2681900

>WP_013238694.1 MULTISPECIES:
dihydroxy-acid dehydratase

K
LTVTGKTVGETIKDFKVLDYE

VIRSVDNAYS
_DFK(ac)VLDYEVIR_ 3 1.9553 46.592 2024200 0

>WP_013238694.1 MULTISPECIES:
dihydroxy-acid dehydratase

K
NIPAVVVSGGPMRAGKLNNK

ALDFSTCIEKV
_AGK(ac)LNNK_ 3 -0.30438 137.44 69783000 54346000

>WP_013238695.1 acetolactate synthase,
large subunit, biosynthetic type

K
VLSDLNKEIVAPQTEKWMEE

IKNWKKDLYIE
_EIVAPQTEK(ac)WM

EEIK_
9 0.22318 64.394 12124000 13533000

>WP_013238701.1 MULTISPECIES:
allophanate hydrolase

K
GFFWPMDPRCKMIVPKYNP

PRIWTPEGAVGI
_MIVPK(ac)YNPPR_ 5 -0.08391 80.239 3828100 1889000



>WP_013238715.1 MULTISPECIES:
methyltetrahydrofolate cobalamin

methyltransferase
K

EAVEKKDGNYIQEIAKKQEE
AGATYIDVNCG

_DGNYIQEIAK(ac)K_ 10 1.1684 66.262 4240400 2145200

>WP_013238717.1 MULTISPECIES:
cobalamin biosynthesis protein

K
TTGLAYPSKILSTLNKYGKGI

ESIRIVSVVD
_ILSTLNK(ac)YGK_ 7 0.41977 52.79 4569100 5868600

>WP_013238717.1 MULTISPECIES:
cobalamin biosynthesis protein

K
LYKVSANKDINDSIWKEVAK

SNE
_DINDSIWK(ac)EVAK

_
8 -0.9166 43.382 13255000 5098400

>WP_013238719.1 hypothetical protein K
SFDWRGMAASKDVHEKIFR

NIVSSIKDKYEF
_DVHEK(ac)IFR_ 5 0.066 63.48 2741700 4901800

>WP_013238719.1 hypothetical protein K
ELDASYAAVIDTSKIKFHEDY

RKACEKNICG
_IK(ac)FHEDYRK_ 2 -1.3894 84.213 180430000 176680000

>WP_013238724.1 DUF4445 domain-
containing protein

K
KNLKATEKELKFLEEKELKE

GIHLACETKVY
_FLEEK(ac)ELK_ 5 0.4481 61.582 21781000 21410000

>WP_013238724.1 DUF4445 domain-
containing protein

K
IKILDKNLKATEKELKFLEEK

ELKEGIHLAC
_ELK(ac)FLEEK_ 3 0.12862 133.23 55336000 58726000

>WP_013238724.1 DUF4445 domain-
containing protein

K
LLDIVAGLVRLGIINKRGKLLS

PDNFINPNA
_LGIINK(ac)R_ 6 0.62475 133.99 65192000 61583000

>WP_013238727.1 MULTISPECIES: purine-
nucleoside phosphorylase

K
INLSGQNPLIGQNLEKFGPRF

PDMSDAYDSH
_DHINLSGQNPLIGQN

LEK(ac)FGPR_
18 0.00013 104.52 18375000 15994000

>WP_013238728.1 MULTISPECIES:
translation initiation factor IF-3

K
VCKIMNYSKFLYEQSKKAKQ

AKKNQKIVELK
_FLYEQSK(ac)K_ 7 0.15558 83.005 4291900 5147800

>WP_013238728.1 MULTISPECIES:
translation initiation factor IF-3

K
LNEEIRADKIRLVGEKESEIV

NTKDALNMAR
_LVGEK(ac)ESEIVNT

K_
5 0.0518 151.78 41834000 29293000

>WP_013238728.1 MULTISPECIES:
translation initiation factor IF-3

K
KKAKQAKKNQKIVELKEVRL

SATIEENDIEI
_IVELK(ac)EVR_ 5 0.0587 109.21 62235000 57662000

>WP_013238729.1 MULTISPECIES:
transcriptional regulator

K
ISEKKLGQSSSSIDIKKEIKAS

EQRVRRAVL
_LGQSSSSIDIK(ac)K_ 11 0.21912 96.591 41092000 34958000

>WP_013238729.1 MULTISPECIES:
transcriptional regulator

K
LKNNTPLSQPIHINVKKFIKVL

YIKSKNYKS
_NNTPLSQPIHINVK(a

c)K_
14 -0.10879 117.92 44748000 56252000

>WP_013238756.1 MULTISPECIES:
methylcobamide--CoM methyltransferase

K
LEVHSGRAQVVLDTIKLLKGK

NKNIPIIANL
_AQVVLDTIK(ac)LLK_ 9 -1.1929 72.958 2662000 0

>WP_013238760.1 2-hydroxyacyl-CoA
dehydratase

K
KEKLEKEFNTTITDEKLKNSI

KLRNRERKAL
_EFNTTITDEK(ac)LK_ 10 1.2315 51.211 4167500 4088800

>WP_013238765.1 MULTISPECIES:
YbaK/EbsC family protein

K
FGLKTQMDTYLDESLKKFEY

VYPAAGSRNSA
_TQMDTYLDESLK(ac)

K_
12 -1.1871 49.31 6653500 7375800

>WP_013238770.1 MULTISPECIES:
hypothetical protein

K
TDKRSDIIQSIKFNDKEKLINF

CRGIQKGSP
_SDIIQSIK(ac)FNDKE

K_
12 -0.0872 48.704 5858400 2613400

>WP_013238770.1 MULTISPECIES:
hypothetical protein

K
LPKYTDKRSDIIQSIKFNDKE

KLINFCRGIQ
_SDIIQSIK(ac)FNDKE

K_
8 1.0605 48.704 5858400 5226700

>WP_013238775.1 tRNA (N6-isopentenyl
adenosine(37)-C2)-methylthiotransferase

MiaB
K

CQMNEEDSEKLSGMLKRLG
YKRTEDRSSADL

_LSGMLK(ac)R_ 6 0.15646 110.61 11440000 9396200

>WP_013238777.1 MULTISPECIES: PLP-
dependent aminotransferase family protein

K
MDEHGIIIEKLEEELKKNKKV

KMIYTIPDFQ
_LEEELK(ac)K_ 6 -0.46844 130.77 67437000 38700000

>WP_013238779.1 pyridoxal phosphate-
dependent aminotransferase

K
AEDGFHLPPKEVIESKITDKT

RALMISNPGN
_EVIESK(ac)ITDK_ 6 1.5611 70.977 0 5436900

>WP_013238779.1 pyridoxal phosphate-
dependent aminotransferase

K
RKEYQKRRDILVDGLKKIPGV

VCQKPTGAFY
_RDILVDGLK(ac)K_ 9 -0.94056 95.502 17322000 19252000

>WP_013238779.1 pyridoxal phosphate-
dependent aminotransferase

K
LKDIEDRVIIVDSISKRYSACG

ARIGLVASK
_VIIVDSISK(ac)R_ 9 0.43904 115.78 30217000 23111000

>WP_013238782.1 MULTISPECIES: 30S
ribosomal protein S1

K
EPGVDALVHISQISHKRIDKP

EDVLKIGQEI

_FANFGAFVELEPGV
DALVHISQISHK(ac)R

_
26 0.26271 227.66 0 129630000

>WP_013238782.1 MULTISPECIES: 30S
ribosomal protein S1

K
KVIRRQNEDGYVVLSKIELER

ENAYKELKEA
_RQNEDGYVVLSK(ac

)IELER_
12 0.66115 72.184 2915200 3038400

>WP_013238782.1 MULTISPECIES: 30S
ribosomal protein S1

K
ILDIDREKKKLSLSLKKLMED

PWINVDIKYP
_LSLSLK(ac)K_ 6 0.21071 94.662 8747700 9122900

>WP_013238782.1 MULTISPECIES: 30S
ribosomal protein S1

K
DALVHISQISHKRIDKPEDVL

KIGQEIKAKI
_RIDK(ac)PEDVLK_ 4 0.14595 120.06 8986300 10987000

>WP_013238782.1 MULTISPECIES: 30S
ribosomal protein S1

K
INVDIKYPVGNVVLGKVVRFA

NFGAFVELEP
_YPVGNVVLGK(ac)V

VR_
10 -0.17312 166.14 28987000 32089000



>WP_013238782.1 MULTISPECIES: 30S
ribosomal protein S1

K
LSYMDKNDTQIILGEKIKGTVI

SVNQKEVFL
_NDTQIILGEK(ac)IK_ 10 -0.67433 140.01 41318000 37728000

>WP_013238782.1 MULTISPECIES: 30S
ribosomal protein S1

K
YVVLSKIELERENAYKELKE

ANGNSQVLKVI
_ENAYK(ac)ELK_ 5 0.13615 56.432 104340000 75068000

>WP_013238782.1 MULTISPECIES: 30S
ribosomal protein S1

K
SELSWGRVGKPSDVLKIGDK

IKVYILDIDRE
_VGKPSDVLK(ac)IGD

K_
9 0.00151 111.83 206170000 92707000

>WP_013238782.1 MULTISPECIES: 30S
ribosomal protein S1

K
SQISHKRIDKPEDVLKIGQEIK

AKILEVNKD
_IDKPEDVLK(ac)IGQ

EIK_
9 0.1591 90.385 362490000 430140000

>WP_013238783.1 MULTISPECIES: (d)CMP
kinase

K
SYTDVNRVCEVTKSLKMHFE

GEKLIVNGEDL
_SLK(ac)MHFEGEK_ 3 -1.0315 76.655 5027500 6121500

>WP_013238788.1 MULTISPECIES:
sulfurtransferase-like selenium metabolism

protein YedF
K

ATVVVDNEVSKNNVCKFAK
NNSFTAKVEQKE

_NNVCK(ac)FAK_ 5 0.19069 111.82 16251000 7111700

>WP_013238791.1 MULTISPECIES:
molybdenum cofactor guanylyltransferase

K
SGRLSIRKIIEGTNIKYIPETIK

EKYDNSLS
_IIEGTNIK(ac)YIPETI

K_
8 -0.44125 30.543 0 7530000

>WP_013238792.1 MULTISPECIES:
formimidoylglutamase

K
IQNHSNTVDLFKTAHKFGVKY

VLAKDVTNDT
_TAHK(ac)FGVK_ 4 -0.10162 99.136 136110000 90480000

>WP_013238797.1 MULTISPECIES:
imidazolonepropionase

K
ELSLKLKNVKYIDILKAGGGIL

STVNSVRNT
_YIDILK(ac)AGGGILS

TVNSVR_
6 -0.02442 38.417 6191700 3836800

>WP_013238797.1 MULTISPECIES:
imidazolonepropionase

K
GILSTVNSVRNTSLEKIQSET

KKRLDLMLLH
_NTSLEK(ac)IQSETK

_
6 0.33051 160.56 24864000 25375000

>WP_013238797.1 MULTISPECIES:
imidazolonepropionase

K
AGSREFELSLKLKNVKYIDIL

KAGGGILSTV
_NVK(ac)YIDILK_ 3 -0.06764 70.908 50589000 73707000

>WP_013238798.1 MULTISPECIES:
urocanate hydratase

K
FRPEGRIHGKPIDEYKGKCTE

GKAFQVMIEN
_IHGKPIDEYK(ac)GK

_
10 -0.5013 49.423 0 7384100

>WP_013238798.1 MULTISPECIES:
urocanate hydratase

K
RLLAEDREKFDKLVDKSLRR

HFELIKALVDK
_LVDK(ac)SLR_ 4 0.00999 105.39 9200400 6782300

>WP_013238798.1 MULTISPECIES:
urocanate hydratase

K
DKLVDKSLRRHFELIKALVDK

GTYFFDYGNS
_RHFELIK(ac)ALVDK

_
7 1.289 111.79 12558000 16591000

>WP_013238798.1 MULTISPECIES:
urocanate hydratase

K
DRGFNLTQSQTEIALKNALRY

IPPKYHEQLI
_GFNLTQSQTEIALK(a

c)NALR_
14 -0.22814 82.259 17205000 13066000

>WP_013238798.1 MULTISPECIES:
urocanate hydratase

K
QTEIALKNALRYIPPKYHEQLI

PEFLEELTT
_YIPPK(ac)YHEQLIP

EFLEELTTR_
5 -1.5861 88.396 117360000 12330000

>WP_013238798.1 MULTISPECIES:
urocanate hydratase

K
EAMTVKLDDELPEMPKFVE

GIRRAPDRGFNL
_LDDELPEMPK(ac)F

VEGIR_
10 -0.46547 92.773 323590000 168790000

>WP_013238799.1 MULTISPECIES:
serine/threonine protein kinase

K
EVLNDNNISLKFTHQKFREFI

YSNQSMARKK
_FTHQK(ac)FR_ 5 -0.19158 94.407 12345000 17076000

>WP_013238803.1 MULTISPECIES:
bifunctional glutamate N-

acetyltransferase/amino-acid
acetyltransferase ArgJ

K
VYTKNIVKGAPLIVTKKHLEN

KKAQAVIANS
_GAPLIVTK(ac)K_ 8 0.70804 72.928 0 6382400

>WP_013238803.1 MULTISPECIES:
bifunctional glutamate N-

acetyltransferase/amino-acid
acetyltransferase ArgJ

K
KLNIEAIKNAVPDLVKKLDKD

GYKDASKAIM
_NAVPDLVK(ac)K_ 8 0.06272 67.563 5464900 5108300

>WP_013238803.1 MULTISPECIES:
bifunctional glutamate N-

acetyltransferase/amino-acid
acetyltransferase ArgJ

K
INEENEDYKLFLQALKKLNIE

VAKMIAKDGE
_LFLQALK(ac)K_ 7 0.75067 91.065 11325000 8408300

>WP_013238804.1 MULTISPECIES: N-
acetyl-gamma-glutamyl-phosphate reductase

K
YKKWYKKDFEIMDLHKKSV

YGLPELNRKYIK
_DFEIMDLHK(ac)K_ 9 0.16862 61.353 1365300 1540900

>WP_013238814.1 MULTISPECIES: HAD-IB
family hydrolase

K
IDGTLYREGLITEVFKKLVKY

EVIPGERWYK
_EGLITEVFK(ac)K_ 9 0.29769 61.353 3198700 0

>WP_013238818.1 MULTISPECIES: CBS
domain-containing protein

K
DVVTAKSDEDILAVAKRLRE

KNIVSIPVIDD
_SDEDILAVAK(ac)R_ 10 -0.2687 174.98 108180000 62591000

>WP_013238820.1 MULTISPECIES:
arginine--tRNA ligase

K
LLNRAIERTLEIINEKNPELEN

KEEVAKKIG
_TLEIINEK(ac)NPELE

NK_
8 1.5514 39.005 1545700 12038000

>WP_013238820.1 MULTISPECIES:
arginine--tRNA ligase

K
NFFVDKAAFTKDTLEKVLKE

GENYGKSELGK
_DTLEK(ac)VLK_ 5 -0.88801 60.478 7413700 9566100

>WP_013238820.1 MULTISPECIES:
arginine--tRNA ligase

K
NAEDEGVKAARIQLVKASCQ

VIKNGLNLLGI
_IQLVK(ac)ASCQVIK_ 5 -0.71295 80.69 8781700 10178000



>WP_013238820.1 MULTISPECIES:
arginine--tRNA ligase

K
KELLRIYVKFHEEAEKDPSL

DEEGRMYFKKL
_FHEEAEK(ac)DPSL

DEEGR_
7 1.925 76.82 8943100 8537100

>WP_013238820.1 MULTISPECIES:
arginine--tRNA ligase

K
KAPNMIAEELKSKLDKEYFE

KIENLGPYLNF
_LDK(ac)EYFEK_ 3 -0.06776 111.63 12337000 12477000

>WP_013238820.1 MULTISPECIES:
arginine--tRNA ligase

K
SLHKDPIKELLRIYVKFHEEA

EKDPSLDEEG
_IYVK(ac)FHEEAEKD

PSLDEEGR_
4 0.1143 169.19 41428000 50463000

>WP_013238821.1 MULTISPECIES: UDP-
glucose 4-epimerase GalE

K
SVKEVIEVSRKVTGEKIEAEI

APRRQGDPAV
_VTGEK(ac)IEAEIAP

R_
5 5.244 52.265 5722500 7143000

>WP_013238821.1 MULTISPECIES: UDP-
glucose 4-epimerase GalE

K
NGKGFSVKEVIEVSRKVTGE

KIEAEIAPRRQ
_K(ac)VTGEKIEAEIA

PR_
1 -0.42937 52.265 5722500 9454700

>WP_013238821.1 MULTISPECIES: UDP-
glucose 4-epimerase GalE

K
TNPYGESKLTVEKILKWSDR

AYGIKYAALRY
_ILK(ac)WSDR_ 3 0.21437 143 68182000 63883000

>WP_013238833.1 hemerythrin K
ILGMDLKIKDYFDELKLSRLK

NSK
_IKDYFDELK(ac)LSR

_
9 -0.65979 77.078 19365000 24703000

>WP_013238833.1 hemerythrin K
MYDYPGYSEQKRVHDKFIEK

IESLDLDEMDE
_VHDK(ac)FIEK_ 4 -0.0686 128.27 540910000 474500000

>WP_013238837.1 MULTISPECIES: PHP
domain-containing protein

K
VHILGYFKDISHISPKFKDFLK

EMNLYRINR
_DISHISPK(ac)FK_ 8 -0.61203 93.258 23750000 22351000

>WP_013238838.1 MULTISPECIES:
aminopeptidase

K
AEKNGYKNIEDIMNAKSPLK

PGDKVYANNKD
_NIEDIMNAK(ac)SPL

KPGDK_
9 -0.45435 58.09 8558800 9952900

>WP_013238838.1 MULTISPECIES:
aminopeptidase

K
KEYKYAWDKYSKKDFKILFK

ISDDYEKFMSK
_KDFK(ac)ILFK_ 4 -0.0263 149.72 15225000 13602000

>WP_013238840.1 5-formyltetrahydrofolate
cyclo-ligase

K
ELKSGAYGILEPEDTKFKVK

ESSIDLCYIPG
_SGAYGILEPEDTK(a

c)FK_
13 -0.3859 68.944 5840100 0

>WP_013238857.1 MULTISPECIES:
bifunctional 3,4-dihydroxy-2-butanone-4-

phosphate synthase/GTP cyclohydrolase II
K

LLYMSQEGRGIGILNKIKAYK
LQENGMDTVE

_GIGILNK(ac)IK_ 7 -0.41745 105.57 4876300 3107900

>WP_013238857.1 MULTISPECIES:
bifunctional 3,4-dihydroxy-2-butanone-4-

phosphate synthase/GTP cyclohydrolase II
K

NGDEHVCLVKGDNFEKEPVL
VRVHSECLTGD

_GDNFEK(ac)EPVLV
R_

6 -2.8248 47.189 9481500 2290600

>WP_013238863.1 MULTISPECIES:
response regulator

K
FEVIGEAKNGVSAITKYKQYN

PDIVTMDITM
_NGVSAITK(ac)YK_ 8 -1.0321 72.006 5098700 20796000

>WP_013238871.1 5-aminoimidazole-4-
carboxamide ribonucleotide

formyltransferase

K
GIIAPSYSKEALELLKTKKKG

NYCIIQIDPN
_EALELLK(ac)TK_ 7 0.86047 100.57 14734000 10833000

>WP_013238871.1 5-aminoimidazole-4-
carboxamide ribonucleotide

formyltransferase
K

AAISDEVDLSAAKILKASVSD
GIIAPSYSKE

_ILK(ac)ASVSDGIIAP
SYSK_

3 0.36547 101.15 30893000 17029000

>WP_013238871.1 5-aminoimidazole-4-
carboxamide ribonucleotide

formyltransferase
K

FEQKRDDAVITDDLLKNIVTD
NKNMPESAKR

_RDDAVITDDLLK(ac)
NIVTDNK_

12 -0.14944 130.36 46581000 40449000

>WP_013238871.1 5-aminoimidazole-4-
carboxamide ribonucleotide

formyltransferase
K

SPAGAAVAVPLNDVLKKAY
AVSDMELSPAAI

_HVSPAGAAVAVPLN
DVLK(ac)K_

18 0.17309 82.007 68283000 54433000

>WP_013238901.1 MULTISPECIES: 4Fe-4S
dicluster domain-containing protein

K
CVEACPKGIIVKVEDKPNPS

KCMACGICVKA
_VEDK(ac)PNPSK_ 4 0.25599 109.66 108380000 16914000

>WP_013238911.1 hypothetical protein K
LKDCVSDLDKEEKTLKILLDH

WVEHNRSHEG
_TLK(ac)ILLDHWVEH

NR_
3 0.54665 104.17 3221300 4009100

>WP_013238911.1 hypothetical protein K
LDHWVEHNRSHEGEFKNWA

EKSKAMDKVKTA
_SHEGEFK(ac)NWAE

K_
7 -0.76687 47.429 3802900 0

>WP_013238952.1 hypothetical protein K
KKEYADEKSAALNALKEAK

KVIGGSKISIDY
_SAALNALK(ac)EAK_ 8 -0.45942 89.403 9193600 8938800

>WP_013238953.1 nitrogenase iron protein K
IGCDPKADSTVSLHEKRNVN

TVLELVREKKN
_ADSTVSLHEK(ac)R_ 10 0.89784 105.46 14713000 9249500

>WP_013238954.1 hydrogenase
expression/formation protein HypE

K
CAFVIEEGFPMDKLEKIAAA

MEKTAKEAGVK
_LEK(ac)IAAAMEK_ 3 -1.149 77.062 8272500 6017300

>WP_013238954.1 hydrogenase
expression/formation protein HypE

K
CEGRLVVFAPKEIAPKLVDTL

HKGKYSKDAA
_EIAPK(ac)LVDTLHK

_
5 -0.61701 52.555 10122000 1870600

>WP_013238954.1 hydrogenase
expression/formation protein HypE

K
GFPMDKLEKIAAAMEKTAKE

AGVKIAAGDTK
_IAAAMEK(ac)TAK_ 7 -0.48632 57.785 16999000 13341000



>WP_013238959.1 MULTISPECIES:
oxidoreductase

K
LVLNPEARFAADDIMKRLNIP

SAELVRLYQI
_FAADDIMK(ac)R_ 8 0.31442 104.17 7263500 1073500

>WP_013238967.1 MULTISPECIES: FAD-
binding oxidoreductase

K
MDKIIAQNAAQQLGTKWPAN

KGSVDLIFMID
_IIAQNAAQQLGTK(ac)

WPANK_
13 0.90322 51.695 0 4889900

>WP_013238970.1 MULTISPECIES:
butanediol dehydrogenase

K
EDIVKEGFETLTGPEKKKHV

KIIVTPDKSLL
_EGFETLTGPEK(ac)K

_
11 -0.61506 137.4 48624000 52884000

>WP_013238973.1 MULTISPECIES: ABC
transporter ATP-binding protein

K
ADSGSVRINNIDINEKPIEAK

YQFGFVPDSP
_INNIDINEK(ac)PIEA

K_
9 0.41935 40.025 7749100 7527300

>WP_013238980.1 MULTISPECIES:
hypothetical protein

K
EACTVCGKKCVWCRGKYEL

NFKESVSEVIEL
_GK(ac)YELNFK_ 2 0.04139 82.279 8140300 15983000

>WP_013238980.1 MULTISPECIES:
hypothetical protein

K
ENEFYTKTDSRFAGAKFIPHI

KNYKEACTVC
_FAGAK(ac)FIPHIK_ 5 -0.08231 85.807 25389000 18113000

>WP_013238980.1 MULTISPECIES:
hypothetical protein

K
IYELFEDNPLKYLPQKFKKHD

AAVIIGVHED
_YLPQK(ac)FK_ 5 0.04913 77.374 115960000 135500000

>WP_013238990.1 MULTISPECIES:
acetolactate synthase, large subunit,

biosynthetic type
K

KDITASITKKSCIVEKVEDLA
DTVREAFQIA

_SCIVEK(ac)VEDLAD
TVR_

6 -0.4687 79.771 6226500 3008700

>WP_013238990.1 MULTISPECIES:
acetolactate synthase, large subunit,

biosynthetic type
K

DGSFKMNSTELATVAKYKLP
IVQLLLNNRAL

_MNSTELATVAK(ac)
YK_

11 -0.50873 51.211 6364000 2829000

>WP_013238990.1 MULTISPECIES:
acetolactate synthase, large subunit,

biosynthetic type
K

DIDVAIKGDVKEVLQKINCKL
EKADHRDWME

_EVLQK(ac)INCK_ 5 -0.50041 105.14 25425000 10419000

>WP_013238990.1 MULTISPECIES:
acetolactate synthase, large subunit,

biosynthetic type
K

KDVQSAEVEYEPFRSKLSEI
KEKKYFNLNEY

_SK(ac)LSEIK_ 2 0.19822 87.696 52063000 52593000

>WP_013238990.1 MULTISPECIES:
acetolactate synthase, large subunit,

biosynthetic type
K

AIKGDVKEVLQKINCKLEKAD
HRDWMEKIKQ

_INCK(ac)LEK_ 4 0.12248 126.28 74249000 2636900

>WP_013238994.1 MULTISPECIES: NADH-
dependent alcohol dehydrogenase

K
EAALRNVINNAPIVLKDPKNY

DARAEIMWTG
_NVINNAPIVLK(ac)D

PK_
11 0.14596 86.291 8863700 7793200

>WP_013238994.1 MULTISPECIES: NADH-
dependent alcohol dehydrogenase

K
TDNGTKTVGQFVKLNKDDIVK

ILNLAK
_LNK(ac)DDIVK_ 3 0.30535 60.682 13555000 12752000

>WP_013238995.1 MULTISPECIES: DNA
topoisomerase III

K
DAGREGELVARWIIEKARVN

KPIKRLWISSQ
_WIIEK(ac)AR_ 5 -0.43374 88.029 9580700 6431300

>WP_013238996.1 MULTISPECIES: S-
ribosylhomocysteine lyase

K
NYLDMNLSMAKYLANKFLKE

VLTNITDKNLN
_YLANK(ac)FLK_ 5 0.64454 79.116 30918000 23485000

>WP_013239000.1 nitrogenase
molybdenum-iron protein subunit alpha

K
KDSLKFLVDNYDDVPKFSVS

NRQQYQFYGLL
_FLVDNYDDVPK(ac)F

SVSNR_
11 0.41746 76.85 0 12444000

>WP_013239001.1 MULTISPECIES:
nitrogenase iron protein

K
IEKNKNFVIPKPMSQKKLEEI

FLAHGLVEQV
_NFVIPKPMSQK(ac)K

_
11 0.29519 100.93 8116900 9184000

>WP_013239001.1 MULTISPECIES:
nitrogenase iron protein

K
SNQAREYRSLAEAIEKNKNF

VIPKPMSQKKL
_SLAEAIEK(ac)NK_ 8 -0.82233 107.24 10823000 12099000

>WP_013239002.1 nitrogenase cofactor
biosynthesis protein NifB

K
QNSENNLEDKNVIQLKSHKY

RFAVASKSGVS
_NVIQLK(ac)SHK_ 6 -1.2162 80.688 4448700 22764000

>WP_013239019.1 nitrate reductase subunit
beta

K
FRENGVNLKLGVKAEKLLVD

EANNPKELLLN
_AEK(ac)LLVDEANN

PK_
3 1.6147 69.602 5710300 0

>WP_013239019.1 nitrate reductase subunit
beta

K
AGVRANTAFLQGSSVKFDKF

GLIIDERGKTN
_ANTAFLQGSSVK(ac)

FDK_
12 0.9386 156.17 21184000 25108000

>WP_013239023.1 MULTISPECIES: sulfite
reductase subunit C

K
EHIGYIVDRTGYQEFKKWAL

KDVHLDPKAEV
_TGYQEFK(ac)K_ 7 -0.12214 72.038 19211000 22930000

>WP_013239023.1 MULTISPECIES: sulfite
reductase subunit C

K
KACVKNCKLRSADALKFENF

KVLRDDKKCIG
_SADALK(ac)FENFK_ 6 0.78133 160.36 33685000 24592000

>WP_013239024.1 anaerobic sulfite
reductase subunit B

K
FNVLMGFKSPEDILFKKNIEE

WRKNIGVTLT
_SPEDILFK(ac)K_ 8 0.19129 113.22 20498000 8909700

>WP_013239025.1 MULTISPECIES:
anaerobic sulfite reductase subunit A

K
VDEIYLRNGVEDPYYKKVRD

KVKFALMECEH
_NGVEDPYYK(ac)K_ 9 1.1812 43.308 2194900 4095400

>WP_013239025.1 MULTISPECIES:
anaerobic sulfite reductase subunit A

K
NYDLFVKHKDGKVSVKCKD

ESFKNYFDGMTE
_VSVK(ac)CKDESFK

_
4 0.10935 62.338 7537900 13215000

>WP_013239027.1 MULTISPECIES:
dihydropyrimidinase

K
VLHAFLRGNKVISSGKFIEDK

PLGKYLYRKT
_VISSGK(ac)FIEDKPL

GK_
6 0.02347 125.28 51181000 66082000



>WP_013239029.1 MULTISPECIES: YgeY
family selenium metabolism-linked

hydrolase
K

FKMAPILNELKDLNEKLINDE
FLGKGTLTVS

_DLNEK(ac)LINDEFL
GK_

5 0.90636 99.481 0 6901900

>WP_013239031.1 MULTISPECIES: putative
selenate reductase subunit YgfK

K
FNMSVGYDLDGIKSPKMNNY

IEGMRNASNTK
_SPK(ac)MNNYIEGM

R_
3 1.811 42.209 0 3086400

>WP_013239031.1 MULTISPECIES: putative
selenate reductase subunit YgfK

K
RKGILKDPKSCEEEYKRCLS

CSNICELCVDV
_SCEEEYK(ac)R_ 7 0.09718 133.12 11497000 7900100

>WP_013239031.1 MULTISPECIES: putative
selenate reductase subunit YgfK

K
RITQMAQKVERKLKGKFSGID

TDMLSKLAEE
_GK(ac)FSGIDTDMLS

K_
2 0.5962 96.591 13447000 12205000

>WP_013239032.1 MULTISPECIES: knotted
carbamoyltransferase YgeW

K
KVKDPVKTLTEIIDSKPPRFL

AK
_TLTEIIDSK(ac)PPR_ 9 -0.05546 56.951 1932600 0

>WP_013239032.1 MULTISPECIES: knotted
carbamoyltransferase YgeW

K
EVENVARRNAEISGGKFIKTN

SMKEAFENAD
_NAEISGGK(ac)FIK_ 8 0.41192 57.019 9391800 0

>WP_013239032.1 MULTISPECIES: knotted
carbamoyltransferase YgeW

K
MEKLKELIQNLKKLDYKNMY

SNDFFLT
_ELIQNLK(ac)K_ 7 0.0587 104.45 62235000 57662000

>WP_013239037.1 (2Fe-2S)-binding protein K
MIKFILNEKEVTSTARGSERL

LDV
_FILNEK(ac)EVTSTA

R_
6 0.78134 89.959 10071000 5191500

>WP_013239038.1 MULTISPECIES:
aldehyde oxidase

K
TSGKYHFHVSLPEMIKRADE

LADYRKKRHMY
_YHFHVSLPEMIK(ac)

R_
12 0.05433 128.85 25386000 27011000

>WP_013239039.1 MULTISPECIES:
selenium-dependent xanthine

dehydrogenase

K
AKYFRDNLQIPDPVGKLKMN

QKFKRVDVDEK
_DNLQIPDPVGK(ac)L

K_
11 0.6141 33.204 6412900 9718500

>WP_013239047.1 MULTISPECIES: HD
domain-containing protein

K
KYRSEIMKSDGEGGLKRILQ

KFDSDSIRISV
_SDGEGGLK(ac)R_ 8 -1.1955 85.67 12298000 14699000

>WP_013239047.1 MULTISPECIES: HD
domain-containing protein

K
LKNKYMECGKGIIYPKFNEK

SGHPPFIDCKY
_GIIYPK(ac)FNEK_ 6 -0.25027 75.387 17365000 19959000

>WP_013239048.1 molybdenum
dehydrogenase accessory protein

K
VYESLLDEGYAEEDLKRVHS

PIGVSIYAQTP
_FVYESLLDEGYAEE

DLK(ac)R_
17 0.67715 48.547 14306000 11444000

>WP_013239049.1 phenylacetate--CoA
ligase family protein

K
KEYLKNIEEDDIKSFKYFEKI

PFTLPEHIKQ
_SFK(ac)YFEK_ 3 0.5035 103.74 19371000 14312000

>WP_013239060.1 FAD-dependent
oxidoreductase

K
MDVKTFIDAIEQDDFKKAYKV

MTKKMPFTRI
_TFIDAIEQDDFK(ac)K

_
12 -0.51606 101.32 14049000 25688000

>WP_013239060.1 FAD-dependent
oxidoreductase

K
IEEELAVMNKKDIKIKFNEFV

DEKKLEEIVN
_IK(ac)FNEFVDEK_ 2 -0.23413 110.39 150540000 202630000

>WP_013239061.1 MULTISPECIES:
aldehyde oxidoreductase

K
GNATRVACENLLAAMKKDD

GTYMTYDEMVAA
_VACENLLAAMK(ac)

K_
11 0.09091 56.225 4432700 5938900

>WP_013239061.1 MULTISPECIES:
aldehyde oxidoreductase

K
VICLPTMIEKLRPLYKEAKER

VKNKNVNSGD
_LRPLYK(ac)EAK_ 6 0.21787 115.78 12366000 20051000

>WP_013239061.1 MULTISPECIES:
aldehyde oxidoreductase

K
DACGVQITKLPARPEKVLAA

LKELEK
_LPARPEK(ac)VLAAL

K_
7 0.20752 80.96 22211000 24187000

>WP_013239061.1 MULTISPECIES:
aldehyde oxidoreductase

K
CSVILNGKVVRSCITKMKRV

PDEAEIITIEG
_SCITK(ac)MK_ 5 -0.72496 73.616 57167000 52184000

>WP_013239061.1 MULTISPECIES:
aldehyde oxidoreductase

K
HNSNPTREDVRAWFQKHRN

VCRCTGYKPLVD
_AWFQK(ac)HR_ 5 0.0568 150.82 240480000 252420000

>WP_013239061.1 MULTISPECIES:
aldehyde oxidoreductase

K
PTNKGDGLERPILNDKKIFQF

GDAIAMVLAD
_GDGLERPILNDK(ac)

K_
12 0.15428 106.13 10809000 13031000

>WP_013239063.1 MULTISPECIES: glycine
dehydrogenase subunit 2

K
ENPDIVKSAPNTTIIKRLDEV

KAARKPVVKW
_SAPNTTIIK(ac)R_ 9 -0.27019 49.5 168140000 0

>WP_013239064.1 MULTISPECIES:
aminomethyl-transferring glycine

dehydrogenase
K

QMAANVTRRKNIVVSKTLNP
EVRKVLKTYLR

_NIVVSK(ac)TLNPEV
R_

6 -1.8218 80.522 0 5079500

>WP_013239064.1 MULTISPECIES:
aminomethyl-transferring glycine

dehydrogenase
K

KKLLENKILGGYDLEKQYPS
YKNSMLLCVTE

_ILGGYDLEK(ac)QYP
SYK_

9 0.41183 81.632 11509000 0

>WP_013239066.1 MULTISPECIES: glycine
cleavage system protein T

K
SIKVRNKLLNAEVVSKKFYN

KNYNK
_LLNAEVVSK(ac)K_ 9 0.47111 118.4 94111000 89863000

>WP_013239067.1 MULTISPECIES:
dihydropyrimidine dehydrogenase subunit A

K
DEEHAGADNIEIDYAKLDGV

KFLYKMAPVEI
_SDEEHAGADNIEIDY

AK(ac)LDGVK_
17 -0.46302 96.131 24272000 69974000



>WP_013239067.1 MULTISPECIES:
dihydropyrimidine dehydrogenase subunit A

K
IKVVPTEVSFDENTGKKKVTL

KDEETKLFNA
_VVPTEVSFDENTGK(

ac)K_
14 0.10815 126.71 31127000 28486000

>WP_013239067.1 MULTISPECIES:
dihydropyrimidine dehydrogenase subunit A

K
VEVSKHLVNAMEEYIKSMD

KKFESSDKN
_HLVNAMEEYIK(ac)S

MDK_
11 0.28017 136.48 34723000 4724300

>WP_013239067.1 MULTISPECIES:
dihydropyrimidine dehydrogenase subunit A

K
CKKGCPVSTPINEVIKLFKEN

KIKEAGKLLF
_KGCPVSTPINEVIK(a

c)LFK_
14 -0.78668 144.33 156430000 109190000

>WP_013239072.1 MULTISPECIES: NADH
oxidase

K
LVLKNRLIMPPMATEKSEDD

GKVSSKILEHY
_LIMPPMATEK(ac)SE

DDGK_
10 -0.3706 92.575 21362000 13875000

>WP_013239072.1 MULTISPECIES: NADH
oxidase

K
VDVKADLIGVGRAMYKDSE

WAKRAIESF
_AMYK(ac)DSEWAK_ 4 0.08426 85.533 47306000 35930000

>WP_013239073.1 MULTISPECIES: APC
family permease

K
MSKENSKGINALKKNQLNFV

EVIALSVA
_GINALK(ac)K_ 6 0.12095 90.986 34250000 43151000

>WP_013239074.1 MULTISPECIES: cyclase K
PPTGAIIFSIVPKAQKAPGFP

VRSFAILP
_AQK(ac)APGFPVR_ 3 -0.79969 95.502 6830600 8463200

>WP_013239074.1 MULTISPECIES: cyclase K
DDYVLTVDDILEWEKKYGKI

PEGSFVAFRSD
_K(ac)YGKIPEGSFVA

FR_
1 -0.05063 99.011 10954000 8490700

>WP_013239074.1 MULTISPECIES: cyclase K
FASFNPAKFETIFTHKDGFFV

KQYTFAGQYG
_FETIFTHK(ac)DGFFV

K_
8 -0.07732 105.03 14448000 16842000

>WP_013239074.1 MULTISPECIES: cyclase K
EFGPDTPRFASFNPAKFETIF

THKDGFFVKQ
_FASFNPAK(ac)FETIF

THK_
8 0.56856 88.73 20479000 16332000

>WP_013239081.1 MULTISPECIES:
homoserine O-succinyltransferase

K
PIEIPKNYFPHNDTAKQPRAT

WKSHANLLFL
_NYFPHNDTAK(ac)Q

PR_
10 0.13929 134.99 81829000 102610000

>WP_013239081.1 MULTISPECIES:
homoserine O-succinyltransferase

K
GRKFDGMIITGAPVEKLKFED

VDYWDELTEI
_KFDGMIITGAPVEK(a

c)LK_
14 -0.43657 128.26 284290000 232290000

>WP_013239083.1 MULTISPECIES:
hypothetical protein

K
PKYNGVGTYMRGEKDKFLTE

VLWPQGIKSVL
_DK(ac)FLTEVLWPQ

GIK_
2 0.58277 57.804 7350300 6404700

>WP_013239083.1 MULTISPECIES:
hypothetical protein

K
KTGASLAGIANVEDLKKAPA

FTVVPKMPKYN
_TGASLAGIANVEDLK

(ac)K_
15 0.65981 51.888 12856000 21456000

>WP_013239084.1 MULTISPECIES: amino
acid permease

K
MDTNSKANEQGQLKRTLKAR

HMNMIAIGG
_ANEQGQLK(ac)R_ 8 -0.32806 80.239 16122000 14718000

>WP_013239084.1 MULTISPECIES: amino
acid permease

K
ASRMLYSLSKEGKAPKFLSK

VNKHGVPTTAL
_APK(ac)FLSK_ 3 0.15202 113.5 26742000 22145000

>WP_013239097.1 MULTISPECIES:
dihydrofolate reductase

K
IYKQLLPYCNKLYLTKIHSHE

KGDTYFPKFD
_LYLTK(ac)IHSHEK_ 5 0.13774 66.262 5377200 5028100

>WP_013239121.1 MULTISPECIES: ATP-
dependent Clp protease ATP-binding subunit

ClpA
K

DNILKEKIFGQDEAVKAVVRA
IKRSRAGFNE

_IFGQDEAVK(ac)AVV
R_

9 1.5193 62.14 0 1786900

>WP_013239136.1 MULTISPECIES:
NADPH-dependent butanol dehydrogenase

K
ACTGSNPRAITEEEMKKLLQ

YMYNGQKVNF_
_AITEEEMK(ac)K_ 8 -0.76998 105.78 22241000 8568100

>WP_013239136.1 MULTISPECIES:
NADPH-dependent butanol dehydrogenase

K

LDGNKAVVVVGGGSMKRFG
FLAKVEKYLKET;LKGKKAVV
VVGGGSMKRFGFLDKVEEYL

KEA

_AVVVVGGGSMK(ac)
R_

11 0.12717 131.43 12579000 17400000

>WP_013239137.1 MULTISPECIES: copper
chaperone

K
DLDSKTALVESSGEIKDADIK

SAIEDVGYEV
_TALVESSGEIK(ac)D

ADIK_
11 0.5686 68.257 5811600 1508000

>WP_013239152.1 MULTISPECIES: MOSC
domain-containing protein

K
MAKVISVNISEKKGEIKKPIG

RGFFKK
_VISVNISEK(ac)K_ 9 0.39301 133.81 0 30605000

>WP_013239153.1 MULTISPECIES: cyclic
pyranopterin monophosphate synthase MoaC

K
HINDQGRAKMVDVSEKGNTE

RKAVAAASIYM
_MVDVSEK(ac)GNTE

R_
7 -0.66675 103.75 7867900 4834000

>WP_013239154.1 MULTISPECIES:
molybdenum cofactor biosynthesis protein

K
KVEYYKVIPDEIEEIKKQLCYI

CDDLKLNLI
_VIPDEIEEIK(ac)K_ 10 1.1561 78.342 11981000 5003600

>WP_013239154.1 MULTISPECIES:
molybdenum cofactor biosynthesis protein

K
KTGPAIENMLDKSQYKVEYY

KVIPDEIEEIK
_SQYK(ac)VEYYK_ 4 -0.37454 57.347 21689000 15475000

>WP_013239158.1 MULTISPECIES: DNA-
binding response regulator

K
GIDYYGDLRTVDTHVKRLRE

KLGVKSYLIAT
_TVDTHVK(ac)R_ 7 0.76603 86.833 5899900 4495500

>WP_013239161.1 MULTISPECIES: GntR
family transcriptional regulator

K ELGFSSDEIIKIVEEKVQGGK _IVEEK(ac)VQGGK_ 5 1.163 74.162 3128400 4612500



>WP_013239161.1 MULTISPECIES: GntR
family transcriptional regulator

K
IQRAYQELERNDIAYKQRGTG

TFIKEDISMV
_NDIAYK(ac)QR_ 6 0.50855 125.96 21862000 16664000

>WP_013239168.1 aldo/keto reductase K
MRLPIINNDPSKINEKEALKII

RHAIDNGVN
_INEK(ac)EALK_ 4 -0.30391 84.743 27423000 15708000

>WP_013239169.1 carbamoyl-phosphate
synthase (glutamine-hydrolyzing) large

subunit

K
ASVNDIDKKTSLNVIKKYGEL

GFSISASSGT
_TSLNVIK(ac)K_ 7 0.03859 60.973 4209400 4133300

>WP_013239169.1 carbamoyl-phosphate
synthase (glutamine-hydrolyzing) large

subunit
K

IMGFTDEYICKLIGMKLEDLK
KLREVNGIKS

_LIGMK(ac)LEDLK_ 5 -0.08631 51.927 4749400 5175400

>WP_013239169.1 carbamoyl-phosphate
synthase (glutamine-hydrolyzing) large

subunit
K

RSSALASKAAGYPIAKIAAKI
ALGYTLDELK

_AAGYPIAK(ac)IAAK
_

8 1.0314 37.426 9017400 9479600

>WP_013239169.1 carbamoyl-phosphate
synthase (glutamine-hydrolyzing) large

subunit
K

SIAVYPASDLPENVLKKIEDY
TVKIAKKLNV

_TGVHSGDSIAVYPA
SDLPENVLK(ac)K_

23 0.16998 92.95 25254000 19267000

>WP_013239171.1 ornithine
carbamoyltransferase

K
DLAKKLKEEKYSGTEKKRLQ

GKNIALIFEKD
_YSGTEK(ac)K_ 6 0.36204 92.439 92203000 60887000

>WP_013239171.1 ornithine
carbamoyltransferase

K
PAFHNTETKVGEEIYKKFGY

EALEVTEEVFE
_VGEEIYK(ac)K_ 7 -0.06157 98.629 130860000 102070000

>WP_013239201.1 MULTISPECIES:
hypothetical protein

K
DSDIDDKLRLLLSQGKKIRAIK

EAKHDLHLN
_LLLSQGK(ac)K_ 7 -0.26452 72.547 6407300 5188500

>WP_013239208.1 antibiotic biosynthesis
monooxygenase

K
LKVVAKACVKVGETEKFKKL

SSELIRESLKE
_VGETEK(ac)FK_ 6 -0.16841 128.36 82077000 41800000

>WP_013239243.1 MULTISPECIES:
rubrerythrin

K
SMAHMRYLIWGDHAEKAGY

PNIARLFRGIAY
_YLIWGDHAEK(ac)A

GYPNIAR_
10 0.11394 76.151 20387000 5165000

>WP_013239265.1 aminotransferase class
V-fold PLP-dependent enzyme

K
KLGNKYSFTIWQKSDKYNSV

IRLVTSWATKE
_SDK(ac)YNSVIR_ 3 0.05906 123.86 18377000 24243000

>WP_013239273.1 DUF4003 domain-
containing protein

K
MVENYSELKSNFKWDTSLL

KHFCAMMHA
_SNFK(ac)WDTSLLK_ 4 0.24526 53.967 14441000 18994000

>WP_013239283.1 MULTISPECIES:
flavodoxin family protein

K
SYGKCARVDDLSPVLKRLDT

ADAVVLGSPIY
_VDDLSPVLK(ac)R_ 9 0.06008 92.538 13478000 24880000

>WP_013239287.1 MULTISPECIES:
transcription elongation factor GreA

K
MKNILTQENIDKLREELDYRM

TVKRAE
_NILTQENIDK(ac)LR_ 10 -0.03142 93.959 2904800 1869500

>WP_013239287.1 MULTISPECIES:
transcription elongation factor GreA

K
IDVKSADKSVIGVNSKFKIKF

VEDEDEEIVS
_SVIGVNSK(ac)FK_ 8 -0.06522 110.53 35084000 32127000

>WP_013239305.1 MULTISPECIES: glycerol
dehydrogenase

K
GECSKNEIDRLCKKLKENKN

NVVIGIGGGKI
_LK(ac)ENKNNVVIGI

GGGK_
2 0.98547 45.864 5678200 0

>WP_013239305.1 MULTISPECIES: glycerol
dehydrogenase

K
SKNEIDRLCKKLKENKNNVVI

GIGGGKIFDT
_LKENK(ac)NNVVIGI

GGGK_
5 -0.24062 85.493 38304000 10591000

>WP_013239305.1 MULTISPECIES: glycerol
dehydrogenase

K
ENGIKRTRDAIEESFKGKDSL

LAFEAFNGEC
_DAIEESFK(ac)GK_ 8 -0.01621 111.06 60892000 54141000

>WP_013239305.1 MULTISPECIES: glycerol
dehydrogenase

K
TLLEDGLKAKMAVINKVPTK

AVENIIEANTY
_MAVINK(ac)VPTK_ 6 0.12446 104.52 103910000 84868000

>WP_013239305.1 MULTISPECIES: glycerol
dehydrogenase

K
PKNPDLVLVDSSIVAKAPVR

LLVSGMGDALA
_NPDLVLVDSSIVAK(

ac)APVR_
14 0.06321 205.42 400960000 246430000

>WP_013239316.1 MULTISPECIES:
ferredoxin

K
YYEDKLTEIIEKNDLKSITVVR

MEVPCCLGI
_NDLK(ac)SITVVR_ 4 0.33121 61.344 10434000 10214000

>WP_013239316.1 MULTISPECIES:
ferredoxin

K
DDIKYYEDKLTEIIEKNDLKSI

TVVRMEVPC
_LTEIIEK(ac)NDLK_ 7 -2.347 127.87 11017000 10652000

>WP_013239316.1 MULTISPECIES:
ferredoxin

K
IIERESKDYDEELVAKKAKK

KEKKEVMPCGC
_DYDEELVAK(ac)K_ 9 -0.18643 147.95 113820000 159540000

>WP_013239317.1 MULTISPECIES: methyl-
accepting chemotaxis protein

K
NEINSTLTEIEKSVAKISEGLA

STKDTFNNQ
_SVAK(ac)ISEGLAST

K_
4 -0.05397 47.037 4498500 11276000

>WP_013239317.1 MULTISPECIES: methyl-
accepting chemotaxis protein

K
HEIDSSINNLSELVDKLRDLS

E
_IHEIDSSINNLSELVD

K(ac)LR_
17 1.4656 99.891 25261000 20977000

>WP_013239317.1 MULTISPECIES: methyl-
accepting chemotaxis protein

K
IIGSIVLVKSLERHNKFVEMS

KVLSSAIETL
_HNK(ac)FVEMSK_ 3 0.69858 169.76 110630000 82981000

>WP_013239319.1 MULTISPECIES:
TIGR00268 family protein

K
CLASRFPYGNEINSQKLKMV

EDAEQFLMDLG
_FPYGNEINSQK(ac)L

K_
11 -0.21475 61.375 9148600 6207400

>WP_013239322.1 MULTISPECIES:
glutamine--tRNA ligase/YqeY domain fusion

protein
K

DTNPSKEDTEYVESIKEDVK
WLGYDWDELHF

_FDDTNPSKEDTEYV
ESIK(ac)EDVK_

18 0.58314 96.79 10454000 9232700



>WP_013239322.1 MULTISPECIES:
glutamine--tRNA ligase/YqeY domain fusion

protein
K

EENLELFERMKNGEFKDGEK
VLRAKIDVTSP

_NGEFK(ac)DGEK_ 5 0.09748 103.7 19850000 17200000

>WP_013239326.1 DegT/DnrJ/EryC1/StrS
aminotransferase family protein

K
FKLESLHGQSKDALSKMQAG

AWKYDIVTDGG
_DALSK(ac)MQAGAW

K_
5 -1.1511 55.452 7115200 2445000

>WP_013239326.1 DegT/DnrJ/EryC1/StrS
aminotransferase family protein

K EDAEYVVKELISAVEKVMK _ELISAVEK(ac)VMK_ 8 0.40071 66.262 8427800 7026500

>WP_013239326.1 DegT/DnrJ/EryC1/StrS
aminotransferase family protein

K
AAIGLAQFPRYEEMLKKRKAI

FDLYTKFLSE
_YEEMLK(ac)K_ 6 -0.44323 78.496 23916000 16395000

>WP_013239326.1 DegT/DnrJ/EryC1/StrS
aminotransferase family protein

K
LRIKDFSEDQRNEVIKSLAAK

DIATNVHYTP
_NEVIK(ac)SLAAK_ 5 -0.12756 99.53 37190000 22375000

>WP_013239327.1 DegT/DnrJ/EryC1/StrS
family aminotransferase

K
VDEDTFNLDANKIEEKITSKT

ASILPIHLFS
_IEEK(ac)ITSK_ 4 0.97731 68.016 3996300 741570

>WP_013239327.1 DegT/DnrJ/EryC1/StrS
family aminotransferase

K
AAVLLVKLKYIDNALKQRQK

VADWYKERLAD
_YIDNALK(ac)QR_ 7 0.1204 116.52 71496000 53973000

>WP_013239338.1 MULTISPECIES: (Fe-S)-
cluster assembly protein

;>WP_013240397.1 hypothetical protein
K

ASDQLIKLMSLGLSEKEAED
TILKGFLK

_LMSLGLSEK(ac)EA
EDTILK_

9 0.61297 50.079 12072000 12395000

>WP_013239338.1 MULTISPECIES: (Fe-S)-
cluster assembly protein

;>WP_013240397.1 hypothetical protein
K

VQIKGVSSTKRDTEIKLHKNA
RAVVSERLLT

_DTEIK(ac)LHK_ 5 0.11065 101.99 17006000 10444000

>WP_013239338.1 MULTISPECIES: (Fe-S)-
cluster assembly protein

;>WP_013240397.1 hypothetical protein
K MSLGLSEKEAEDTILKGFLK _EAEDTILK(ac)GFLK_ 8 -0.05103 78.692 19047000 14580000

>WP_013239344.1 MULTISPECIES: DUF362
domain-containing protein

K
MKKSKVYFTDFRTKLGEGLP

TKLKKLIKK
_TK(ac)LGEGLPTK_ 2 0.04941 92.866 13380000 0

>WP_013239351.1 MULTISPECIES: radical
SAM protein

K
YNNDKSKHEFIQDILKNTDTK

CLKKFFTNFF
_HEFIQDILK(ac)NTDT

K_
9 0.8181 93.823 2564900 19183000

>WP_013239351.1 MULTISPECIES: radical
SAM protein

K
EDFVPYAEKTWDEVFKKKG

NDNFAKG
_TWDEVFK(ac)K_ 7 -0.08139 86.011 20394000 22075000

>WP_013239351.1 MULTISPECIES: radical
SAM protein

K
MKIKNALEKNTKQAIVNKIVN

YLDKNP
_NTK(ac)QAIVNK_ 3 0.1722 110.76 238320000 156000000

>WP_013239374.1 MULTISPECIES:
hydroxylamine reductase

K
DTVILTAGCAKYKYNKLNLGD

IGGIPRILDA
_YNK(ac)LNLGDIGGIP

R_
3 -1.0637 76.262 0 4026500

>WP_013239376.1 glycine/betaine
reductase C  ;>WP_013239421.1

glycine/betaine reductase C
K

AAGLKEIIGKILEKEKPAAAV
EEVKIPPKKV

_EK(ac)PAAAVEEVK
_

2 0.67084 43.991 6460000 4734300

>WP_013239376.1 glycine/betaine
reductase C  ;>WP_013239421.1

glycine/betaine reductase C
K

GDFEIVEVSDAEEGHKKMVE
LLDNKVIDGCV

_VEGDFEIVEVSDAE
EGHK(ac)K_

18 -0.64691 70.942 11652000 14372000

>WP_013239376.1 glycine/betaine
reductase C  ;>WP_013239421.1

glycine/betaine reductase C
K

ANAAGLKEIIGKILEKEKPAA
AVEEVKIPPK

_ILEK(ac)EKPAAAVE
EVK_

4 -0.29577 126.77 38863000 39954000

>WP_013239377.1 glycine/betaine
reductase C

K
AVSKEEIKNMIAEELKKFAS

KMMEE
_NMIAEELK(ac)K_ 8 -1.766 54.608 1123600 1581200

>WP_013239377.1 glycine/betaine
reductase C

K
FTEAVREKFKSHAVLKIKAD

ELKEGIDLSEI
_SHAVLK(ac)IK_ 6 0.34566 90.37 1971300 18460000

>WP_013239378.1 MULTISPECIES:
glycine/sarcosine/betaine reductase

complex component A2
K

GDRDGIPGPAIEECVKSAKG
EVVFASTECFV

_DGIPGPAIEECVK(ac
)SAK_

13 -0.11469 48.547 0 7146700

>WP_013239380.1 thioredoxin-disulfide
reductase  ;>WP_013239425.1 thioredoxin-

disulfide reductase
K

VHRRDELRAAKSIQEKAFKN
PKIEIKWNSVI

_SIQEK(ac)AFK_ 5 0.7088 73.931 12556000 8454300

>WP_013239389.1 MULTISPECIES: GNAT
family N-acetyltransferase

K
ELPCVFNNYAVFYKGKFETV

NLLDIGSLKRI
_GK(ac)FETVNLLDIG

SLK_
2 -1.3857 44.807 2010000 4946500

>WP_013239422.1 MULTISPECIES:
glycine/betaine reductase C

K
CAGPSHSIVNAAALVKAGVY

KNVIVFAGGST
_GFCAGPSHSIVNAA

ALVK(ac)AGVYK_
18 -1.3376 56.529 20040000 17887000



>WP_013239422.1 MULTISPECIES:
glycine/betaine reductase C

K
TETVREKFKARPILSKKADEL

KEGVCLADIE
_ARPILSK(ac)K_ 7 0.03726 128.12 33778000 32522000

>WP_013239422.1 MULTISPECIES:
glycine/betaine reductase C

K
TVSKEEIKSMIAEEFKKFAAQ

MMEE
_SM(ox)IAEEFK(ac)K

_
8 -0.55743 82.287 34068000 25174000

>WP_013239424.1 MULTISPECIES: thiol
reductase thioredoxin

K
MVILDKNTFKDEVLETKGYVL

VDYF
_NTFK(ac)DEVLETK_ 4 -0.31233 119.03 56353000 38402000

>WP_013239424.1 MULTISPECIES: thiol
reductase thioredoxin

K
KQYGNQVKFCKLNTTKARRL

AISQRVLGLPT
_LNTTK(ac)AR_ 5 -0.19603 107.59 8965500 0

>WP_013239424.1 MULTISPECIES: thiol
reductase thioredoxin

K
VEELSKQYGNQVKFCKLNTT

KARRLAISQRV
_FCK(ac)LNTTK(ac)A

R_
3 0.28017 124.98 362750000 213140000

>WP_013239427.1 MULTISPECIES:
glycine/betaine/sarcosine/D-proline family

reductase selenoprotein B
K

THTIICGDNFMGSNEKEAVSR
ILGFLEGKEF

_DAEVTHTIICGDNFM
GSNEK(ac)EAVSR_

20 -0.28085 107.08 20664000 13999000

>WP_013239427.1 MULTISPECIES:
glycine/betaine/sarcosine/D-proline family

reductase selenoprotein B
K

GYYGRGKRHQIWLESKEPA
AKRVVKMLIKKL

_HQIWLESK(ac)EPA
AK_

8 0.42625 130.24 82354000 94991000

>WP_013239427.1 MULTISPECIES:
glycine/betaine/sarcosine/D-proline family

reductase selenoprotein B
K

DPNVIVPLDALRAYEKEGKIG
KIHEYFYSTV

_AYEK(ac)EGK_ 4 0.07805 79.116 9519300 8404000

>WP_013239428.1 MULTISPECIES: glycine
reductase complex component B subunit

alpha
K

FGETTNYKEGILTINKKEALD
YVLEDEHITE

_EGILTINK(ac)K_ 8 0.23863 90.64 23992000 19219000

>WP_013239433.1 DUF1177 domain-
containing protein

K
AFGKNNCSFYDEDEFKKLNE

IYGSMTKFQK
_NNCSFYDEDEFK(ac

)K_
12 0.37841 44.616 2046200 21371000

>WP_013239435.1 DUF917 domain-
containing protein

K
QVKETSIKGIISTTEKVGRAIRI

AKSNNTNP
_GIISTTEK(ac)VGR_ 8 1.5694 79.659 4600200 4965600

>WP_013239453.1 2-hydroxy-3-
oxopropionate reductase

K
DMSSIAPLVSREIAKKLEEK

GIDMLDAPVSG
_K(ac)LEEKGIDMLDA

PVSGGEPK_
1 -0.2205 79.568 0 22367000

>WP_013239453.1 2-hydroxy-3-
oxopropionate reductase

K
AKAPMVLDRNFKPGFKIDLHI

KDLKNAVETA
_NFKPGFK(ac)IDLHIK

_
7 -0.01279 44.426 4281300 5470200

>WP_013239453.1 2-hydroxy-3-
oxopropionate reductase

K
LHLDGEGQSDHSALVKFYEK

LGKVKVTK
_NLHLDGEGQSDHSA

LVK(ac)FYEK_
17 0.0226 57.989 13832000 6979500

>WP_013239453.1 2-hydroxy-3-
oxopropionate reductase

K
IAPLVSREIAKKLEEKGIDML

DAPVSGGEPK
_LEEK(ac)GIDMLDAP

VSGGEPK_
4 -2.5249 97.488 22529000 22367000

>WP_013239453.1 2-hydroxy-3-
oxopropionate reductase

K
LVVYNRSKASEEELEKAGA

ERGASPKDVAAK
_ASEEELEK(ac)AGA

ER_
8 0.18195 180.09 24535000 19125000

>WP_013239457.1 glucarate dehydratase K
TIEDSKSLVVGQSIGKYKSIIR

NVKETFSSR
_SLVVGQSIGK(ac)YK

_
10 -0.21093 75.479 7996700 5198200

>WP_013239469.1 MULTISPECIES:
adenosine deaminase

K
HAGETGIVENIMKSIKLLHAE

RIGHGTYAYK
_SIK(ac)LLHAER_ 3 0.24261 52.79 5890800 1758900

>WP_013239473.1 MULTISPECIES:
hypothetical protein

K
ELGIALKQRMQLQQAKKRKIS

SAFFTFVEQT
_MQLQQAK(ac)K_ 7 -0.61385 86.953 20782000 10483000

>WP_013239475.1 MULTISPECIES: HesB-
like protein

K
MDFLKISDIAYQEFKKFLDEN

NATSGAIRI
_ISDIAYQEFK(ac)K_ 10 -0.04832 57.019 11217000 13471000

>WP_013239475.1 MULTISPECIES: HesB-
like protein

K
FNISVDEKKDHDLIQKVKDITF

IVDSDLFVQ
_KDHDLIQK(ac)VK_ 8 0.09248 204.17 33887000 29590000

>WP_013239483.1 MULTISPECIES: class I
SAM-dependent methyltransferase

K
NERIEENNLQGKVEVKLADY

RELADKKQKFD
_VEVK(ac)LADYR_ 4 0.19199 54.608 4655900 27467000

>WP_013239513.1 MULTISPECIES:
shikimate dehydrogenase

K
VRGANVSMPNKTVVHKYLD

KLSEAAELCGSV
_TVVHK(ac)YLDK_ 5 0.65641 91.658 21837000 22802000

>WP_013239514.1 MULTISPECIES: type I 3-
dehydroquinate dehydratase

K
MKSIVKVKNVKLGEGIPKIAV

PFMGR
_NVK(ac)LGEGIPK_ 3 -0.12033 51.927 21879000 17996000

>WP_013239529.1 MULTISPECIES:
hypothetical protein

K SKDEGRHARILEGILKKYNK _ILEGILK(ac)K_ 7 0.09516 87.616 4159600 4471100

>WP_013239529.1 MULTISPECIES:
hypothetical protein

K
ANNAKHEDALKAEEQKIDAA

KEFFNSASKDE
_AEEQK(ac)IDAAK_ 5 0.26738 50.284 9831700 10213000

>WP_013239539.1 MULTISPECIES: CBS
domain-containing protein

K
GDLLWKLKNTPDLNFKNTSK

VLLKQISRRMH
_NTPDLNFK(ac)NTSK

_
8 0.03187 95.417 17927000 19493000

>WP_013239539.1 MULTISPECIES: CBS
domain-containing protein

K
NTPDLNFKNTSKVLLKQISRR

MHNKPVKINS
_VLLK(ac)QISR_ 4 -0.31846 103.56 27448000 13323000

>WP_013239542.1 MULTISPECIES:
cardiolipin synthase

K
NSESPLFTNNSIKIFKSGVEK

FKYLKRELLN
_IFK(ac)SGVEK_ 3 -0.70245 66.073 0 21764000



>WP_013239543.1 MULTISPECIES:
fructose-bisphosphatase class III

K
GKVRMTTFERYFIDDKIAHYE

KKNYYYQYRD
_YFIDDK(ac)IAHYEK_ 6 -0.10441 43.991 3181100 3325400

>WP_013239543.1 MULTISPECIES:
fructose-bisphosphatase class III

K
QFKLEAEIIKRHPEFKMDDRL

LLDKIDIEKW
_RHPEFK(ac)MDDR_ 6 1.1917 86.624 13879000 24671000

>WP_013239543.1 MULTISPECIES:
fructose-bisphosphatase class III

K
DKDILSSTVILEHVTKRKRVE

DTDIGKDLTK
_NAIEEDKDILSSTVIL

EHVTK(ac)R_
21 0.23402 189.79 282050000 263340000

>WP_013239544.1 MULTISPECIES:
phosphoglucomutase

K
MAKLHKQGKSIEDLIKSLKIS

PESLEFRFDI
_SIEDLIK(ac)SLK_ 7 0.05251 73.499 5564000 17120000

>WP_013239544.1 MULTISPECIES:
phosphoglucomutase

K
EDIKYILDSAVEKDLKYPSYK

GEISKVDFID
_DLK(ac)YPSYK_ 3 -0.26453 81.594 7416000 8055700

>WP_013239544.1 MULTISPECIES:
phosphoglucomutase

K
RKGINSNEDYEMPLSKFKIIV

DAGNGAGGFF
_GINSNEDYEMPLSK(

ac)FK_
14 0.00369 44.807 9617700 8243000

>WP_013239544.1 MULTISPECIES:
phosphoglucomutase

K
QNGTDIRGIAIENPEKKVNLT

AVEVKAIAGG
_GIAIENPEK(ac)K_ 9 -0.63927 97.456 16864000 15014000

>WP_013239550.1 MULTISPECIES:
shikimate dehydrogenase

K
SEEAKNIGAINTIEFKKNSLK

GYNTDYYGFG
_NIGAINTIEFK(ac)K_ 11 -0.07395 155.48 252180000 151810000

>WP_013239551.1 MULTISPECIES:
prephenate dehydratase

K
KNWKLNPYFNTARSAKYISE

QNVKSKAAIAS
_SAK(ac)YISEQNVK_ 3 0.43894 146.71 39531000 29858000

>WP_013239551.1 MULTISPECIES:
prephenate dehydratase

K
FNTARSAKYISEQNVKSKAAI

ASKNAAKLYG
_YISEQNVK(ac)SK_ 8 -0.15803 123.79 128730000 114070000

>WP_013239552.1 MULTISPECIES:
chorismate synthase

K
GRLTAPIVFAGALCRKILEEK

GIFIGSHIKS
_K(ac)ILEEKGIFIGSHI

K_
1 -0.15371 42.338 10194000 5438500

>WP_013239552.1 MULTISPECIES:
chorismate synthase

K
GTIEDPKSFKFTSIEKSSLEK

LSESKFPVLD
_FTSIEK(ac)SSLEK_ 6 0.67663 57.836 13943000 0

>WP_013239552.1 MULTISPECIES:
chorismate synthase

K
FTSIEKSSLEKLSESKFPVLD

ENCGEKMQQY
_LSESK(ac)FPVLDEN

CGEK_
5 -0.26348 74.772 18518000 3326400

>WP_013239552.1 MULTISPECIES:
chorismate synthase

K
PKSFKFTSIEKSSLEKLSESK

FPVLDENCGE
_SSLEK(ac)LSESK_ 5 -0.1074 72.652 23830000 7998300

>WP_013239552.1 MULTISPECIES:
chorismate synthase

K
PIVFAGALCRKILEEKGIFIGS

HIKSIGTIE
_ILEEK(ac)GIFIGSHIK

_
5 0.52007 92.935 35376000 4177400

>WP_013239552.1 MULTISPECIES:
chorismate synthase

K
KTASLLRPGHADFTGKIKYRG

FNDYRGGGHF
_TASLLRPGHADFTG

K(ac)IK_
15 -0.33525 154.82 72078000 73725000

>WP_013239552.1 MULTISPECIES:
chorismate synthase

K
SHIKSIGTIEDPKSFKFTSIEK

SSLEKLSES
_SFK(ac)FTSIEK_ 3 1.0015 99.815 744480000 565650000

>WP_013239553.1 MULTISPECIES: 3-
phosphoshikimate 1-carboxyvinyltransferase

K
AVIRILKDMGVEIEEKGDTLK

VNPSETHGTY
_DMGVEIEEK(ac)GDT

LK_
9 -1.0333 83.499 7549100 6329100

>WP_013239553.1 MULTISPECIES: 3-
phosphoshikimate 1-carboxyvinyltransferase

K
FYRNFQGKLPLTINGKLKPGE

YRVKGNISSQ
_LPLTINGK(ac)LKPG

EYR_
8 0.2761 73.91 7628100 8715500

>WP_013239553.1 MULTISPECIES: 3-
phosphoshikimate 1-carboxyvinyltransferase

K
IKESDRLKAISTELNKIGADV

KEREDGLIIN
_AISTELNK(ac)IGADV

K_
8 -0.26964 56.482 9298800 7993300

>WP_013239553.1 MULTISPECIES: 3-
phosphoshikimate 1-carboxyvinyltransferase

K
MKYVSIKPTKLKGQIQVPPS

KSVCH
_YVSIKPTK(ac)LK_ 8 0.01107 81.338 12385000 8675500

>WP_013239554.1 MULTISPECIES: 3-
dehydroquinate synthase

K
ILKKYGLPVYIQGVDKNVLVD

TIALDKKSSD
_YGLPVYIQGVDK(ac)

NVLVDTIALDKK_
12 -0.15342 43.888 0 21961000

>WP_013239554.1 MULTISPECIES: 3-
dehydroquinate synthase

K
YKCCSIKKQLVEEDEKDLGN

RMLLNFGHTLG
_QLVEEDEK(ac)DLG

NR_
8 -0.71075 59.898 5098400 0

>WP_013239554.1 MULTISPECIES: 3-
dehydroquinate synthase

K
SLDMLKKIYENLCELKIKRKD

VIVSLGGGVV
_IYENLCELK(ac)IK_ 9 1.14 78.548 11358000 24312000

>WP_013239554.1 MULTISPECIES: 3-
dehydroquinate synthase

K
YKIYMERGILTSIGKKLRQVY

EGRTLVVITD
_GILTSIGK(ac)K(ac)L

R_
9 -0.27028 120.09 24389000 20744000

>WP_013239554.1 MULTISPECIES: 3-
dehydroquinate synthase

K
GFIKDKTILEDLNSYKSKEEA

LNNIENIIYK
_TILEDLNSYK(ac)SK

_
10 0.25763 68.809 33613000 23792000

>WP_013239554.1 MULTISPECIES: 3-
dehydroquinate synthase

K
QGVDKNVLVDTIALDKKSSD

KNEINLIMVEE
_NVLVDTIALDK(ac)K

_
11 -0.2324 116.01 43649000 25663000

>WP_013239554.1 MULTISPECIES: 3-
dehydroquinate synthase

K
DNGFKVNVISIEPGEKSKSLD

MLKKIYENLC
_VNVISIEPGEK(ac)S

K_
11 0.24556 117.92 46519000 56060000

>WP_013239554.1 MULTISPECIES: 3-
dehydroquinate synthase

K
ISIEPGEKSKSLDMLKKIYEN

LCELKIKRKD
_SLDMLK(ac)K_ 6 -0.0838 81.784 51556000 2072200



>WP_013239554.1 MULTISPECIES: 3-
dehydroquinate synthase

K
LYMKELKQSFLDNGFKVNVI

SIEPGEKSKSL
_QSFLDNGFK(ac)VNV

ISIEPGEK_
9 0.2259 141.31 210720000 207140000

>WP_013239554.1 MULTISPECIES: 3-
dehydroquinate synthase

K
QYKIYMERGILTSIGKKLRQV

YEGRTLVVIT
_GILTSIGK(ac)K(ac)L

R_
8 -0.27028 120.09 251160000 242950000

>WP_013239555.1 MULTISPECIES:
prephenate dehydrogenase/arogenate

dehydrogenase family protein
K

AIISKDVDSIKNIFEKASSSRK
ELVKG

_NIFEK(ac)ASSSR_ 5 -0.08093 61.353 4896200 3126700

>WP_013239555.1 MULTISPECIES:
prephenate dehydrogenase/arogenate

dehydrogenase family protein
K

TPTAKNTSRGINLIGKMARKI
GCSNVTCISP

_GINLIGK(ac)MAR_ 7 -0.52687 87.913 7315100 20917000

>WP_013239555.1 MULTISPECIES:
prephenate dehydrogenase/arogenate

dehydrogenase family protein
K

LVEEIEKFEESINLLKKAIISK
DVDSIKNIF

_FEESINLLK(ac)K_ 9 0.30702 44.425 8973100 0

>WP_013239555.1 MULTISPECIES:
prephenate dehydrogenase/arogenate

dehydrogenase family protein
K

ALYPKDTVKFVKDNFKYLKS
GAIITDTSGIK

_DNFK(ac)YLK_ 4 0.24402 92.467 26678000 9293700

>WP_013239555.1 MULTISPECIES:
prephenate dehydrogenase/arogenate

dehydrogenase family protein
K

EIDLIIIALYPKDTVKFVKDNF
KYLKSGAII

_DTVK(ac)FVK_ 4 0.08111 105.39 26976000 12827000

>WP_013239562.1 MULTISPECIES: ACT
domain-containing protein

K
MLVDLSKMKTDFIELKNHLE

NKAKEIGVVIK
_TDFIELK(ac)NHLEN

K_
7 1.4671 128.76 15252000 18387000

>WP_013239562.1 MULTISPECIES: ACT
domain-containing protein

K
KNHLENKAKEIGVVIKLQRED

IFTSMHQI
_EIGVVIK(ac)LQR_ 7 0.8863 89.047 21291000 15731000

>WP_013239563.1 PFL family protein K
FKITRMGQLVAGEASKRLSV

PFGIVDLSLAP
_MGQLVAGEASK(ac)

R_
11 -1.0898 48.659 5020700 4567400

>WP_013239563.1 PFL family protein K FIARGGRIPAPIHSFKN _IPAPIHSFK(ac)N_ 9 -0.31861 157.34 3.617E+09 2.751E+09

>WP_013239565.1 MULTISPECIES:
chemotaxis protein

K
DRYVDASNKVYTVSEKSVR

AAAEVLFIVANA
_VYTVSEK(ac)SVR_ 7 0.6582 61.353 6284100 13477000

>WP_013239568.1 MULTISPECIES: N-
acetyltransferase

K
RQSHWAKNRPAEVIAKTIKH

SLCFAIYHNDI
_NRPAEVIAK(ac)TIK_ 9 0.28303 78.324 4239700 5820900

>WP_013239568.1 MULTISPECIES: N-
acetyltransferase

K
YRRRGLGKKLIEFINKYPAIK

DTSKFLWTKY
_LIEFINK(ac)YPAIK_ 7 0.56821 87.363 9478700 5662700

>WP_013239578.1 MULTISPECIES: 4Fe-4S
dicluster domain-containing protein

K
DLRKLIIESLNQVGEKILKDTN

EKNILYQRY
_LIIESLNQVGEK(ac)I

LK_
12 0.69883 38.028 4497000 5275900

>WP_013239582.1 MULTISPECIES:
aspartate/glutamate racemase family protein

K
VGLLGTKFTMEEDFYKKVLK

DKFNINVSIPD
_FTMEEDFYK(ac)K_ 9 -0.06038 107.24 14237000 3023900

>WP_013239582.1 MULTISPECIES:
aspartate/glutamate racemase family protein

K
VIHQIIYNELCKGIIKDPSREK

YKKIINKLS
_EVIHQIIYNELCKGIIK

(ac)DPSR_
17 -0.41073 56.081 15290000 0

>WP_013239582.1 MULTISPECIES:
aspartate/glutamate racemase family protein

K
ICTNTMHKLAPDIESKVGIKV

LHIAEAAGKK
_LAPDIESK(ac)VGIK_ 8 0.58599 67.456 15677000 16555000

>WP_013239582.1 MULTISPECIES:
aspartate/glutamate racemase family protein

K
KFTMEEDFYKKVLKDKFNIN

VSIPDENDREV
_DK(ac)FNINVSIPDE

NDR_
2 1.6642 183.6 41020000 22315000

>WP_013239582.1 MULTISPECIES:
aspartate/glutamate racemase family protein

K
SKVGIKVLHIAEAAGKKIIEKN

IKTVGLLGT
_VLHIAEAAGK(ac)K_ 10 -0.04614 131.82 43758000 36341000

>WP_013239582.1 MULTISPECIES:
aspartate/glutamate racemase family protein

K
WEELSNIMVNAAQSLKKGG

ADFIIICTNTMH
_WEELSNIMVNAAQS

LK(ac)K_
16 0.54869 93.754 46344000 47283000

>WP_013239582.1 MULTISPECIES:
aspartate/glutamate racemase family protein

K
NDREVIHQIIYNELCKGIIKDP

SREKYKKII
_EVIHQIIYNELCK(ac)

GIIKDPSR_
13 0.05088 139.11 57287000 44965000

>WP_013239582.1 MULTISPECIES:
aspartate/glutamate racemase family protein

K
FESTLEYYRIINETVKKTLGGL

HSAECILYS
_IINETVK(ac)K_ 7 -0.2566 71.379 79098000 76813000

>WP_013239582.1 MULTISPECIES:
aspartate/glutamate racemase family protein

K
HIAEAAGKKIIEKNIKTVGLLG

TKFTMEEDF
_NIK(ac)TVGLLGTK_ 3 -0.28325 129 665100000 643620000



>WP_013239594.1 ArsR family
transcriptional regulator

K
MNQQEVSVRIFKALGHPIRY

KIVKFLY
_IFK(ac)ALGHPIR_ 3 -0.04074 55.567 5314000 10920000

>WP_013239603.1 esterase K
ILKNIDMMVEICEKNKFVPIIL

TPLPVKDDI
_NK(ac)FVPIILTPLPV

K_
2 0.08688 33.685 5305200 12008000

>WP_013239606.1 MULTISPECIES: site-2
protease family protein

K
FAHAFVADRLGDKTAKFQGR

LTLNPFAHIDI
_TAK(ac)FQGR_ 3 -0.68435 81.297 20207000 0

>WP_013239622.1 FAD-dependent
oxidoreductase

K
LENRLRFAREIVEEIKNRCGE

DFPVVLRYSP
_EIVEEIK(ac)NR_ 7 0.44697 78.934 4527000 4179000

>WP_013239622.1 FAD-dependent
oxidoreductase

K
KDLRDGALPGEEFVEKGRDL

DEGIEAAKLLV
_DGALPGEEFVEK(ac

)GR_
12 -1.5551 65.092 5435600 3981300

>WP_013239622.1 FAD-dependent
oxidoreductase

K
PQACKEKDNALLPILKKKKV

LIVGGGVAGCE
_EKDNALLPILK(ac)K

_
11 -0.28639 94.191 14083000 9271200

>WP_013239622.1 FAD-dependent
oxidoreductase

K
RWLDKICRELTIDEIKSIVKKF

GDGAYNAKR
_ELTIDEIK(ac)SIVK_ 8 -0.03205 54.524 16343000 11692000

>WP_013239622.1 FAD-dependent
oxidoreductase

K
IKSIVKKFGDGAYNAKRAGFD

GIEIHAVHEG
_FGDGAYNAK(ac)R_ 9 -0.85659 140.75 23876000 20927000

>WP_013239622.1 FAD-dependent
oxidoreductase

K
LGDDDKVFTAADVLTKKKDC

GGTTVVVGGGL
_VFTAADVLTK(ac)K_ 10 0.07056 147.37 31260000 22442000

>WP_013239642.1 MULTISPECIES:
response regulator

K
ASGYIRKPFHTETLLKTLEEY

K
_KPFHTETLLK(ac)TL

EEYK_
10 -0.60929 83.54 9239400 15235000

>WP_013239650.1 MULTISPECIES: D-2-
hydroxyacid dehydrogenase

K
EYFKNQQPLKNIVDFKTGYR

VNKKKV
_NIVDFK(ac)TGYR_ 6 -0.39247 60.434 15308000 12264000

>WP_013239660.1 flavodoxin family protein K
EEIKETQGGFFSDSEKRAVV

NKKLEKYEKIQ
_ETQGGFFSDSEK(ac)

R_
12 -0.26255 40.552 4570400 0

>WP_013239660.1 flavodoxin family protein K
KIGDNIMKAVNTPEEKRTWL

GDEDMGWCPNC
_AVNTPEEK(ac)R_ 8 0.08457 126.07 29705000 24356000

>WP_013239663.1 MULTISPECIES: FAD-
dependent oxidoreductase

K
PGIIIAVDEDVPKEVKFGTKL

VDFLDTAKVK
_EVK(ac)FGTK_ 3 -0.1556 72.138 3872200 0

>WP_013239663.1 MULTISPECIES: FAD-
dependent oxidoreductase

K
GYESYFEARTVEELAKKLNI

DAEKLQDTIDE
_TVEELAK(ac)K_ 7 0.9145 61.962 16052000 12885000

>WP_013239688.1 MULTISPECIES: GntR
family transcriptional regulator

K
ELIEAFEKKDEKLAEKIGRKH

TINAKKFIEK
_LAEK(ac)IGR_ 4 0.77319 90.986 7256100 0

>WP_013239698.1 MULTISPECIES: 3-
phosphoglycerate dehydrogenase

K
INWTKSLKGKGEDVVKLVEK

SKSQFQGPEIK
_GKGEDVVK(ac)LVE

K_
8 -0.05647 113.72 12192000 12437000

>WP_013239712.1 FAD-binding protein K
VSLGTASNKELVEEIKTAFDK

VVLLGDAAKA
_ELVEEIK(ac)TAFDK

_
7 0.5277 60.628 3806000 0

>WP_013239712.1 FAD-binding protein K
PVIGVSVIREPEFAEKVLEEE

KVDFIGSARQ
_EPEFAEK(ac)VLEE

EK_
7 -0.23425 76.262 6502500 5776900

>WP_013239712.1 FAD-binding protein K
QNLIDVMGRIAEHEIKLYPKH

KLVKIDGTTV
_IAEHEIK(ac)LYPK_ 7 -0.21023 88.441 10963000 9387700

>WP_013239804.1 ImmA/IrrE family metallo-
endopeptidase

K
EELGHHHKTSGEILGKKNINK

IKQEKMARNW
_TSGEILGK(ac)K_ 8 -0.35431 56.432 12410000 10080000

>WP_013239812.1 MULTISPECIES:
cob(I)yrinic acid a,c-diamide

adenosyltransferase
K

VFFGQFVKGMEYSELKAKEY
LPNFTLEQFGR

_GMEYSELK(ac)AK_ 8 -0.09774 96.89 14285000 10830000

>WP_013239812.1 MULTISPECIES:
cob(I)yrinic acid a,c-diamide

adenosyltransferase
K

ADKRIIERADLVTEMKEIKHY
YTEGVPARVG

_ADLVTEMK(ac)EIK_ 8 -0.529 116.74 110860000 87114000

>WP_013239814.1 cobalt-precorrin-6A
reductase

K
NCAFIKDYEAEAMLLKDSGR

EGGTYEKIRAC
_DYEAEAMLLK(ac)D

SGR_
10 0.60565 112.72 7622100 0

>WP_013239814.1 cobalt-precorrin-6A
reductase

K
IEYIRYERPSCIEEFKSEDKV

VEVKDYDELK
_YERPSCIEEFK(ac)S

EDK_
11 -0.10469 96.993 25059000 22567000

>WP_013239815.1 sirohydrochlorin
cobaltochelatase

K
KEYAVRRAFTSGIIIKKLKNQ

KKIYIDTVPE
_RAFTSGIIIK(ac)K_ 10 -0.6376 76.332 43305000 40959000

>WP_013239817.1 cobalt-precorrin 5A
hydrolase

K
PDVFAKENGFIINDLKDAKYI

AALLVEGKKV
_ENGFIINDLK(ac)DAK

_
10 -2.2953 45.864 1087600 3852200

>WP_013239818.1 MULTISPECIES:
precorrin-4 C(11)-methyltransferase

K
LKKGYGRNVPIAVIQKATWE

DEKCVIGTLDD
_NVPIAVIQK(ac)ATW

EDEK_
9 -1.7556 43.791 10148000 7890700

>WP_013239818.1 MULTISPECIES:
precorrin-4 C(11)-methyltransferase

K
YFIGAGPGNADLITVKGRDILK

TADVVIYAG
_VYFIGAGPGNADLIT

VK(ac)GR_
17 0.04823 82.007 10516000 9780900

>WP_013239818.1 MULTISPECIES:
precorrin-4 C(11)-methyltransferase

K
TIILTRVEGRTPVPEKENLER

LASVGASMAL
_TPVPEK(ac)ENLER_ 6 0.08033 122.7 69507000 62641000



>WP_013239818.1 MULTISPECIES:
precorrin-4 C(11)-methyltransferase

K
LNEVIDVIKKYHGEGKKIVRL

HTGDPTIYGA
_YHGEGK(ac)K_ 6 0.41329 116.88 90777000 140920000

>WP_013239819.1 cobalt-factor II C(20)-
methyltransferase

K
SQVDKITDEKFVVIMKVYRK

EENVLNVLEEK
_FVVIM(ox)K(ac)VYR

_
6 -0.66609 71.223 3855600 2048700

>WP_013239819.1 cobalt-factor II C(20)-
methyltransferase

K
KVYRKEENVLNVLEEKGFKY

ICVKRAYREGQ
_KEENVLNVLEEK(ac

)GFK_
12 0.19181 94.487 14501000 12214000

>WP_013239819.1 cobalt-factor II C(20)-
methyltransferase

K
YICVKRAYREGQEVLKNRED

ILKSRDYMSLI
_EGQEVLK(ac)NR_ 7 0.00197 72.23 23126000 16476000

>WP_013239819.1 cobalt-factor II C(20)-
methyltransferase

K
PMGGKEQEGKIFEAFKTIEER

LNEGKNVAFL
_IFEAFK(ac)TIEER_ 6 0.09164 132.76 32336000 27372000

>WP_013239819.1 cobalt-factor II C(20)-
methyltransferase

K
DTAKNFVDENKEVIIKHFPMG

GKEQEGKIFE
_EVIIK(ac)HFPMGGK

_
5 -0.35217 125.97 49351000 33879000

>WP_013239819.1 cobalt-factor II C(20)-
methyltransferase

K
YREGQEVLKNREDILKSRDY

MSLIIAQRD
_NREDILK(ac)SR_ 7 -0.51572 141.1 76927000 57993000

>WP_013239819.1 cobalt-factor II C(20)-
methyltransferase

K
PGDEELLTLKAVNVIKKCEVI

VAPSAKDGDR
_AVNVIK(ac)K_ 6 0.01425 86.086 150740000 71664000

>WP_013239820.1 precorrin-6Y C5,15-
methyltransferase (decarboxylating) subunit

CbiT
K

NFITLNNLYKALDTLKSMKCE
VECIQVSINK

_ALDTLK(ac)SMK_ 6 -0.1147 86.624 18575000 12270000

>WP_013239820.1 precorrin-6Y C5,15-
methyltransferase (decarboxylating) subunit

CbiT
K

EKNEEALSVIEKNIDKFNVNN
LTVVKGEALE

_NIDK(ac)FNVNNLTV
VK_

4 0.81796 53.491 25817000 0

>WP_013239821.1 precorrin-6y C5,15-
methyltransferase (decarboxylating) subunit

CbiE
K

LGIVKENRISIWFTDKKHSPD
YLCSILEENA

_ISIWFTDK(ac)K_ 8 0.68433 60.518 3744400 1187300

>WP_013239821.1 precorrin-6y C5,15-
methyltransferase (decarboxylating) subunit

CbiE
K

PGNKDYILPKAAVVMKRSQA
ILGFERAVDSL

_AAVVM(ox)K(ac)R_ 6 0.36183 88.591 8525600 6798100

>WP_013239822.1 cobalamin biosynthesis
protein CbiD

K
KIDTPKGIELVIPIEKVRHGKD

FVECCVLKD
_GIELVIPIEK(ac)VR_ 10 -0.20017 43.991 0 3680600

>WP_013239823.1 MULTISPECIES:
precorrin-8X methylmutase

K
LYKLKELTLAGKAKPKFIVGA

PVGFVGAADS
_AKPK(ac)FIVGAPVG

FVGAADSK_
4 0.37556 58.49 2444700 22197000

>WP_013239823.1 MULTISPECIES:
precorrin-8X methylmutase

K
PVGFVGAADSKEEIEKLDVP

MITIRGRKGGS
_EEIEK(ac)LDVPMITI

R_
5 -2.3281 65.092 7060900 4180900

>WP_013239823.1 MULTISPECIES:
precorrin-8X methylmutase

K
MDYIKSPMGIEKRSFEIIGEE

MGECNF
_SPMGIEK(ac)R_ 7 -0.45296 126.41 37113000 20075000

>WP_013239823.1 MULTISPECIES:
precorrin-8X methylmutase

K
EMGECNFPERELSIVKRVIHT

TGDFQYKDIL
_ELSIVK(ac)R_ 6 -0.10813 110.63 98704000 72430000

>WP_013239823.1 MULTISPECIES:
precorrin-8X methylmutase

K
TALYKLKELTLAGKAKPKFIV

GAPVGFVGAA
_AK(ac)PKFIVGAPVG

FVGAADSK_
2 0.60281 91.637 120770000 75734000

>WP_013239824.1 nicotinate-nucleotide--
dimethylbenzimidazole

phosphoribosyltransferase
K

IKAIEAGIESVDDLVKKGYDL
FGTGEMGVGN

_AIEAGIESVDDLVK(a
c)K_

14 0.30647 74.678 4732900 0

>WP_013239824.1 nicotinate-nucleotide--
dimethylbenzimidazole

phosphoribosyltransferase
K

DLTVGKGSGITDEQLKSKKK
AVQAAIDVNKP

_GSGITDEQLK(ac)SK
_

10 0.19182 134.99 49925000 45986000

>WP_013239824.1 nicotinate-nucleotide--
dimethylbenzimidazole

phosphoribosyltransferase
K

DNMATFEEADVKNSDKFIDIR
EK

_NSDK(ac)FIDIR_ 4 0.35998 112.75 76709000 79249000

>WP_013239825.1 cobyrinate a,c-diamide
synthase

K
DVEMLLRCFKENKNFKDDYH

IENRKIRTAVA
_NFK(ac)DDYHIENR_ 3 -0.05764 66.262 4833000 1989100

>WP_013239825.1 cobyrinate a,c-diamide
synthase

K
LSSNISMMESIKTELKSGLRC

YAECGGLMYL
_TELK(ac)SGLR_ 4 -0.32325 107.66 16335000 17543000

>WP_013239826.1 porphobilinogen
synthase

K
LIDEKAIVKEMLTCIKRAGAG

MIITYYALDI
_EMLTCIK(ac)R_ 7 0.39084 87.616 2283100 3779600

>WP_013239826.1 porphobilinogen
synthase

K
FAMVKAAAKAGLIDEKAIVK

EMLTCIKRAGA
_AGLIDEK(ac)AIVK_ 7 -0.04935 115.78 22631000 16377000

>WP_013239826.1 porphobilinogen
synthase

K
SAFYGPFRDAADSAPKFGDR

KGYQMDPANVR
_DAADSAPK(ac)FGD

RK_
8 -0.53184 213.16 743900000 676930000

>WP_013239827.1 uroporphyrinogen-III C-
methyltransferase

K
YKNQDEINNMLVELAKKGHV

VGRIKGGDPYV
_NQDEINNMLVELAK(

ac)K_
14 1.1929 91.207 11980000 5838900



>WP_013239827.1 uroporphyrinogen-III C-
methyltransferase

K
LIFLMGFRNLEVICSKLKENG

MDENTPCAVV
_NLEVICSK(ac)LK_ 8 0.27195 80.763 19823000 13895000

>WP_013239827.1 uroporphyrinogen-III C-
methyltransferase

K
VTHRKVARSFHIFTGKTAEKL

DINWEAAAKI
_SFHIFTGK(ac)TAEK_ 8 0.34288 155.48 51013000 73588000

>WP_013239827.1 uroporphyrinogen-III C-
methyltransferase

K
ERLLTENYDIRNIKGKFAAIGP

ATERAIKSK
_GK(ac)FAAIGPATER

_
2 0.68874 116.54 125500000 100550000

>WP_013239828.1 hydroxymethylbilane
synthase

K
MNFKIATRKSKLAQTQTEIVM

DILQK
_SK(ac)LAQTQTEIVM

DILQK_
2 -0.11322 33.836 4924200 0

>WP_013239828.1 hydroxymethylbilane
synthase

K
GIETKKDSKNKSFFSKLDDE

NTRICVEAERS
_SFFSK(ac)LDDENTR

_
5 0.31132 136.7 19275000 8569100

>WP_013239828.1 hydroxymethylbilane
synthase

K
KDVTGNKEDYMVLGEKLAK

MILKA
_EDYMVLGEK(ac)LA

K_
9 1.2141 83.758 130390000 64800000

>WP_013239830.1 aspartate
aminotransferase

K
ESQKYKCVFLIRALTKFFALP

GIRMGYGLCK
_ALTK(ac)FFALPGIR_ 4 0.1271 55.452 4470100 3935900

>WP_013239830.1 aspartate
aminotransferase

K
QIIHSHLKENMEYDYKDIGQK

ITKSEALIIG
_ENMEYDYK(ac)DIG

QK_
8 0.16431 43.382 5042100 7555200

>WP_013239830.1 aspartate
aminotransferase

K
RCLKEDVLIRRCNNFKELDS

KFIRLAVKDRW
_RCNNFK(ac)ELDSK_ 6 -0.30207 88.441 8782100 8902000

>WP_013239830.1 aspartate
aminotransferase

K
LSFKENIEKALKDVEKYPDV

EYRQLKNSIKE
_DVEK(ac)YPDVEYR

_
4 -0.31129 86.313 9130600 10616000

>WP_013239830.1 aspartate
aminotransferase

K
GIRMGYGLCKNENLIKSIKSK

QNPWNINSFA
_NENLIK(ac)SIK_ 6 -0.31044 58.592 9445700 10003000

>WP_013239830.1 aspartate
aminotransferase

K
AVKDRWRNERILQVLKKISK

DVTT
_ILQVLK(ac)K_ 6 0.52599 86.866 18119000 16419000

>WP_013239832.1 MULTISPECIES: cobyric
acid synthase

K RKNLDIDKIYNIMGIKR _IYNIMGIK(ac)R_ 8 -0.03166 111.04 5375800 7175600

>WP_013239832.1 MULTISPECIES: cobyric
acid synthase

K
KDILEPGLKMLEDIVKVPCLG

VIPHFRLALE
_MLEDIVK(ac)VPCLG

VIPHFR_
7 0.7163 87.148 8930000 11399000

>WP_013239832.1 MULTISPECIES: cobyric
acid synthase

K
IKLPHISNFTDLDALKSEEDV

SVRFITSVEE
_LPHISNFTDLDALK(a

c)SEEDVSVR_
14 -0.2741 69.398 15590000 13457000

>WP_013239832.1 MULTISPECIES: cobyric
acid synthase

K
HGVFDGIDFREFIVNKIRENK

GLGYKKSKTY
_EFIVNK(ac)IR_ 6 -0.46007 127.84 44367000 48293000

>WP_013239832.1 MULTISPECIES: cobyric
acid synthase

K
NMKLEFRDMLKEHFEKMEK

KFDIIVMEGAGS
_EHFEK(ac)MEK_ 5 -0.61658 123.35 70063000 50490000

>WP_013239832.1 MULTISPECIES: cobyric
acid synthase

K
FTEEEKKRVKGTIINKFRGDK

DILEPGLKML
_GTIINK(ac)FR_ 6 0.39615 128.57 106160000 118640000

>WP_013239832.1 MULTISPECIES: cobyric
acid synthase

K
LVIIPGSKNTIEDLLKIRQCGL

EDRIKEYSK
_NTIEDLLK(ac)IR_ 8 0.17088 150.61 396970000 381260000

>WP_013239832.1 MULTISPECIES: cobyric
acid synthase

K
EFNKRVTAPIDIAVIKLPHISN

FTDLDALKS
_VTAPIDIAVIK(ac)LP

HISNFTDLDALK_
11 -5.5438 165.4 495510000 751140000

>WP_013239833.1 MULTISPECIES: ABC
transporter ATP-binding protein

K
AFGPRQMGMDEDEVNKRVN

DCLELLNVKDLE
_QMGMDEDEVNK(ac)

R_
11 -0.1841 53.967 4851700 5216400

>WP_013239835.1 MULTISPECIES: NUDIX
hydrolase

K
QLQEITYTGKNNEELKWERIK

RTNTTNTVVI
_NNEELK(ac)WER_ 6 0.30076 51.927 3230600 2427600

>WP_013239835.1 MULTISPECIES: NUDIX
hydrolase

K
MKRISEKTLYKGKWIQLQEIT

Y
_ISEK(ac)TLYK_ 4 0.10953 58.433 9410100 14231000

>WP_013239840.1 MULTISPECIES:
MetQ/NlpA family ABC transporter substrate-

binding protein
K

AHEGIIKVKSGDLISKLDITEN
KKNLKFQEL

_SGDLISK(ac)LDITEN
KK_

7 0.2538 45.33 5537700 15901000

>WP_013239840.1 MULTISPECIES:
MetQ/NlpA family ABC transporter substrate-

binding protein
K

DLISKLDITENKKNLKFQELD
APQLPRTLTE

_NLK(ac)FQELDAPQL
PR_

3 -0.02531 86.291 9396900 19085000

>WP_013239840.1 MULTISPECIES:
MetQ/NlpA family ABC transporter substrate-

binding protein
K

IKVGASPQPHAEILEKVKPIL
KKQGYDLQIV

_VGASPQPHAEILEK(
ac)VKPILK_

14 -0.41029 38.017 9995200 5687600

>WP_013239840.1 MULTISPECIES:
MetQ/NlpA family ABC transporter substrate-

binding protein
K

EIAIPNDPTNGARALKLLAHE
GIIKVKSGDL

_ALK(ac)LLAHEGIIK_ 3 -0.52173 126.95 77229000 29385000

>WP_013239841.1 MULTISPECIES: D-
alanine--D-alanine ligase

K
GSDEIVVELEKSLQEKVEKIC

VQCWEVLKCK
_SLQEK(ac)VEK_ 5 0.90885 83.005 8332400 0

>WP_013239842.1 MULTISPECIES: alanine
racemase

K
TSDEKDKTYSQEQFEKYKTF

YNELINRKIKI
_TYSQEQFEK(ac)YK_ 9 -0.25906 52.693 9629100 5578700



>WP_013239848.1 MULTISPECIES:
nitroreductase

K
AVEKGFGGCMLGNVNKKEL

KSNLNLDEKYEI
_GFGGCMLGNVNK(ac

)K_
12 -0.74696 45.915 8277400 11329000

>WP_013239848.1 MULTISPECIES:
nitroreductase

K
LVLKNRSCRRFYQNEKITVET

LKYLVNLARL
_RFYQNEK(ac)ITVET

LK_
7 1.2809 132.47 19034000 15765000

>WP_013239848.1 MULTISPECIES:
nitroreductase

K
MIKELVLKNRSCRRFYQNEKI

TV
_ELVLK(ac)NR_ 5 0.11926 144.29 190530000 133830000

>WP_013239849.1 MULTISPECIES: lactate
dehydrogenase

K
KVLAYSHRQDETEYFKKFSK

KYDVEVVLCDD
_QDETEYFK(ac)K_ 8 -0.19874 60.518 12478000 5598100

>WP_013239849.1 MULTISPECIES: lactate
dehydrogenase

K
CISIITTKISDKLVEKFHEIGVK

FISTRTIG
_LVEK(ac)FHEIGVK_ 4 0.31229 123.95 19532000 21908000

>WP_013239849.1 MULTISPECIES: lactate
dehydrogenase

K
KFISTRTIGYDHIDIKKAKELG

VHIGNVNYS
_TIGYDHIDIK(ac)K_ 10 0.48515 164.9 57857000 64666000

>WP_013239873.1 ATP-binding protein K
DRPCLDSPSKFDIIFKTEGIKY

AYGFSVTSE
_FDIIFK(ac)TEGIK_ 6 3.2644 76.655 2855300 0

>WP_013239873.1 ATP-binding protein K
YKFTNDIEKQTAIKDKFNSPN

KLFIAVASLW
_DK(ac)FNSPNK_ 2 0.30085 71.379 7394500 1804700

>WP_013239873.1 ATP-binding protein K
QELTMDLMKSNESINKRVKS

LLKTVVSDIED
_SNESINK(ac)R_ 7 0.10634 93.429 14468000 11487000

>WP_013239895.1 MULTISPECIES: type II
toxin-antitoxin system Phd/YefM family

antitoxin
K

KVAKLVDESKSVVIMKNNKP
KYVLLDFDEFS

_SVVIMK(ac)NNKPK_ 6 0.15927 85.377 23487000 11565000

>WP_013239899.1 BREX-1 system adenine-
specific DNA-methyltransferase PglX

K
YWLSKDMKEAFKRGIKLANI

AEVKQGLATSD
_GIK(ac)LANIAEVK_ 3 -0.08387 64.64 6419400 0

>WP_013239899.1 BREX-1 system adenine-
specific DNA-methyltransferase PglX

K
YDIYKSAGYSEREIPKLILEK

NIYGLDIDDR
_EIPK(ac)LILEK_ 4 -0.71219 53.08 11828000 0

>WP_013239900.1 BREX system P-loop
protein BrxC

K
FYEEDSIVEALSKTTKMSEE

TARDWYNKAEE
_TTK(ac)MSEETAR_ 3 -0.02936 57.019 7729300 6899100

>WP_013239900.1 BREX system P-loop
protein BrxC

K
DANIKTVIIHAKNNSKLNEED

VEVLKLLFMI
_NNSK(ac)LNEEDVE

VLK_
4 0.15363 126.71 16072000 18506000

>WP_013239932.1 MULTISPECIES:
universal stress protein

K
PEKYCVFGRVADEILKKANC

DEFDMIIMTKS
_VADEILK(ac)K_ 7 0.3511 82.75 14616000 10577000

>WP_013239936.1 MULTISPECIES: NUDIX
domain-containing protein

K
AVGSIVKAVQVAVEKKPLIIG

KPHSYMFKKA
_K(ac)PLIIGK_ 1 0.05107 84.244 9296900 10306000

>WP_013239947.1 MULTISPECIES:
threonine synthase

K
EKLMKSEVIHSTVCEKQQMK

DEIRKFLV
_SEVIHSTVCEK(ac)Q

QMK_
11 -0.35014 35.891 0 4704700

>WP_013239947.1 MULTISPECIES:
threonine synthase

K
DAQTEVKKIFNDEELKKELD

EKSYMFSSANS
_IFNDEELK(ac)K_ 8 -2.2505 54.608 3559900 16385000

>WP_013239947.1 MULTISPECIES:
threonine synthase

K
LAYDNKFESDEIVPLKKVGD

VFYLELFHGPT
_FESDEIVPLK(ac)K_ 10 -0.06917 59.542 11181000 13230000

>WP_013239947.1 MULTISPECIES:
threonine synthase

K
GVSDIQKRQMVTQVGKNTKV

IGIKGNFDDAQ
_QMVTQVGK(ac)NTK

_
8 -0.10973 80.245 15611000 7326500

>WP_013239947.1 MULTISPECIES:
threonine synthase

K
VIGIKGNFDDAQTEVKKIFND

EELKKELDEK
_GNFDDAQTEVK(ac)

K_
11 -0.19598 84.289 16990000 17781000

>WP_013239947.1 MULTISPECIES:
threonine synthase

K
DIQKRQMVTQVGKNTKVIGIK

GNFDDAQTEV
_NTK(ac)VIGIK_ 3 0.83254 71.692 19122000 17072000

>WP_013239947.1 MULTISPECIES:
threonine synthase

K
CIIGKFFTDFTEDELKKCIDLA

YDNKFESDE
_FFTDFTEDELK(ac)K

_
11 0.1571 72.089 35586000 44471000

>WP_013239947.1 MULTISPECIES:
threonine synthase

K
FVPDSIPSVNEEELQKFKNM

TYKELALCIIG
_GISEDGGLFVPDSIP
SVNEEELQK(ac)FK_

24 -0.4619 35.32 41220000 11363000

>WP_013239947.1 MULTISPECIES:
threonine synthase

K
VMSKTASLEIPKPIEKLMKS

EVIHSTVCEKQ
_TASLEIPKPIEK(ac)L

MK_
12 0.09576 127.36 45469000 54016000

>WP_013239947.1 MULTISPECIES:
threonine synthase

K
RIVVFFPEKGVSDIQKRQMVT

QVGKNTKVIG
_GVSDIQK(ac)R_ 7 -0.07448 130.27 58271000 44736000

>WP_013239947.1 MULTISPECIES:
threonine synthase

K
YYFHGYMELLRKGQIKLGEKI

NFVVPTGNFG
_GQIK(ac)LGEK_ 4 0.41325 120.09 188160000 46057000

>WP_013239947.1 MULTISPECIES:
threonine synthase

K
FADVEDTRIVVFFPEKGVSDI

QKRQMVTQVG
_IVVFFPEK(ac)GVSDI

QK_
8 0.59024 100.45 293060000 232980000

>WP_013239948.1 MULTISPECIES:
aminotransferase class V-fold PLP-

dependent enzyme
K

GLGEGIRYIYDLGVQKIRDKE
NEIIEYALKR

_YIYDLGVQK(ac)IR_ 9 0.22913 50.284 10491000 9588300



>WP_013239950.1 MULTISPECIES: lipoyl
synthase

K
EVRPMAVYKRSLELLKRVKI

MDNSILTKSGF
_SLELLK(ac)R_ 6 -0.31428 97.071 5543200 6797300

>WP_013239953.1 MULTISPECIES: cold-
shock protein

K DVEEGPKGLQAANVVKL _GLQAANVVK(ac)L_ 9 0.15924 85.731 104410000 32140000

>WP_013239963.1 MULTISPECIES:
hypothetical protein

K
NNLSKLMELVPNIVSKLKKK

NEKKENI
_LM(ox)ELVPNIVSK(a

c)LK_
11 1.7172 53.252 12908000 10748000

>WP_013239967.1 MULTISPECIES: GTP
3',8-cyclase MoaA

K
PVDIRFIELMPIGEGKKLYEN

DNLSSEVVLK
_FIELMPIGEGK(ac)K_ 11 -5.6098 73.848 2720500 7498400

>WP_013239967.1 MULTISPECIES: GTP
3',8-cyclase MoaA

K
VKRPYGDLLRFEDILKIIKAAA

TLGINKIRY
_FEDILK(ac)IIK_ 6 -0.46071 56.432 2958800 0

>WP_013239967.1 MULTISPECIES: GTP
3',8-cyclase MoaA

K
LKHCLNDEKLLLEELKRGILG

KPEEHNMSSK
_LLLEELK(ac)R_ 7 0.33511 94.114 9561000 5791700

>WP_013239976.1 MULTISPECIES:
amidohydrolase

K
EKNAEKIINFSKSVEKEPELG

FKEQKTSKKV
_SVEK(ac)EPELGFK_ 4 0.14083 48.741 0 3880400

>WP_013239976.1 MULTISPECIES:
amidohydrolase

K
KTSKKVKGIFDEIGLKYRDGL

ALTGVKAKLK
_GIFDEIGLK(ac)YR_ 9 -5.2928 69.01 4612000 3735300

>WP_013239980.1 MULTISPECIES:
phosphatase

K
HTGNPKFPIHAEEVVKKAKE

KSILIEINNSS
_FPIHAEEVVK(ac)K_ 10 0.05972 99.522 7016700 12786000

>WP_013239989.1 MULTISPECIES: DNA
polymerase I

K
EGFKVDKDKLVEQEGKFKIEI

DKVQKEIYSL
_LVEQEGK(ac)FK_ 7 1.5627 56.563 2294600 1978100

>WP_013239994.1 MULTISPECIES:
aspartate--tRNA ligase

K
ERMPYKIAMEKYGSDKPDL

RFGMEINDISEV
_YGSDK(ac)PDLR_ 5 0.13373 53.683 5102400 1839400

>WP_013239994.1 MULTISPECIES:
aspartate--tRNA ligase

K
DLRDRTGILQIVFGEKINKEAF

EKSDNVKSE
_TGILQIVFGEK(ac)IN

K_
11 -0.75556 50.155 12042000 11137000

>WP_013239994.1 MULTISPECIES:
aspartate--tRNA ligase

K
RFIQRVFKKILNVDVKLPIER

MPYKIAMEKY
_ILNVDVK(ac)LPIER_ 7 -0.26621 85.845 21113000 16647000

>WP_013239994.1 MULTISPECIES:
aspartate--tRNA ligase

K
IKVPNSAKMGRKQIDKLVEF

VKDYGAKGLVW
_QIDK(ac)LVEFVK_ 4 -0.02406 48.741 25500000 23208000

>WP_013239994.1 MULTISPECIES:
aspartate--tRNA ligase

K
VWIAYKEDGIKSSISKFLTEE

DTKNILNKLE
_SSISK(ac)FLTEEDT

K_
5 0.11141 150.21 33019000 19051000

>WP_013239995.1 MULTISPECIES:
histidine--tRNA ligase

K
KLFYFTPVLRYENVQKGRLR

EHHQFGIEAFG
_YENVQK(ac)GR_ 6 0.1014 73.665 12250000 12695000

>WP_013239995.1 MULTISPECIES:
histidine--tRNA ligase

K
SIGCATCRKKYNEALKKFLK

ENYDALCDTCK
_YNEALK(ac)K_ 6 1.022 97.798 17095000 16526000

>WP_013239997.1 MULTISPECIES: MBL
fold hydrolase

K
HGHADHTSAAEEIRNKYNAP

IAISREDYNMM
_NK(ac)YNAPIAISR_ 2 3.9525 84.507 5918000 5917000

>WP_013239997.1 MULTISPECIES: MBL
fold hydrolase

K
YNAPIAISREDYNMMKSREL

MYGKLIDEVDI
_EDYNMMK(ac)SR_ 7 -0.04207 86.882 19561000 15139000

>WP_013239997.1 MULTISPECIES: MBL
fold hydrolase

K
DEMVVFPGHGSKTSIKEEKM

YNPFL
_TSIK(ac)EEK_ 4 0.19234 95.352 80985000 56977000

>WP_013239999.1 MULTISPECIES:
bifunctional (p)ppGpp synthetase/guanosine-

3',5'-bis(diphosphate) 3'-
pyrophosphohydrolase

K
ILIKLADRLHNMRTLKYMPVK

KQKEKAKETF
_TLK(ac)YMPVK_ 3 -0.1018 73.665 8963200 17659000

>WP_013240000.1 MULTISPECIES: adenine
phosphoribosyltransferase

K
SFKDITTLLQDKTAFKHTVNKI

ARYLKNKHI
_TAFK(ac)HTVNK_ 4 0.5597 66.568 5849500 5355400

>WP_013240000.1 MULTISPECIES: adenine
phosphoribosyltransferase

K
TTLLQDKTAFKHTVNKIARYL

KNKHIDVVVG
_HTVNK(ac)IAR_ 5 0.17261 107.9 98466000 77403000

>WP_013240015.1 MULTISPECIES:
YebC/PmpR family DNA-binding

transcriptional regulator
K

AIAAKEGGSNPDSNSKLRDV
IAKAKANNMPQ

_EGGSNPDSNSK(ac)
LR_

11 -0.52402 59.185 13200000 11465000

>WP_013240015.1 MULTISPECIES:
YebC/PmpR family DNA-binding

transcriptional regulator
K

MSGHSKWHNIQAKKGKADA
KRGKIFTKI

_WHNIQAK(ac)K_ 7 0.25482 138.83 59388000 66999000

>WP_013240016.1 MULTISPECIES: YigZ
family protein

K
SYFTVKDEASCQFEEKKSIFI

GSIKRVYTEN
_DEASCQFEEK(ac)K

_
10 -0.09891 91.855 5499000 3242600

>WP_013240016.1 MULTISPECIES: YigZ
family protein

K
IFIGSIKRVYTENEAKKFISKV

KEKNIKATH
_VYTENEAK(ac)K_ 8 -0.38146 122.13 11627000 14384000

>WP_013240016.1 MULTISPECIES: YigZ
family protein

K
SCQFEEKKSIFIGSIKRVYTE

NEAKKFISKV
_SIFIGSIK(ac)R_ 8 0.40125 157.91 15774000 17432000

>WP_013240020.1 MULTISPECIES:
hypoxanthine phosphoribosyltransferase

K
RIGKRIEEVGKIITTKYKDKNL

YVLSLLRGS
_IITTK(ac)YK_ 5 0.3764 84.244 439580000 316550000



>WP_013240035.1 MULTISPECIES: UDP-N-
acetylglucosamine 2-epimerase (non-

hydrolyzing)
K

SNLLFVPTESAVENLKKEGIT
KGVYNVGDVM

_VLTDHLSNLLFVPTE
SAVENLK(ac)K_

22 0.31228 32.391 0 4242700

>WP_013240035.1 MULTISPECIES: UDP-N-
acetylglucosamine 2-epimerase (non-

hydrolyzing)
K

MKVLTVVGARPQFIKAAAVS
NVIRKHHTEI

_VLTVVGARPQFIK(ac
)AAAVSNVIR_

13 0.02449 40.012 3706200 10548000

>WP_013240036.1 MULTISPECIES: UDP-3-
O-(3-hydroxymyristoyl)glucosamine N-

acyltransferase
K

GKEPMRSVNSIFKDEKKFDP
ALIKDGCLIGA

_SVNSIFKDEK(ac)K_ 10 0.29217 131.43 0 7208400

>WP_013240037.1 gfo/Idh/MocA family
oxidoreductase

K
KDADDMIECSKKNNVKLCVS

HQNRFNKPVQQ
_NNVK(ac)LCVSHQN

R_
4 -0.05265 36.847 922380 6084900

>WP_013240037.1 gfo/Idh/MocA family
oxidoreductase

K
MALSIKDADDMIECSKKNNV

KLCVSHQNRFN
_DADDMIECSK(ac)K_ 10 -0.12091 48.741 2320700 15052000

>WP_013240037.1 gfo/Idh/MocA family
oxidoreductase

K
LVEEKAEQRKNEYIEKVGDA

KVAVYTDYKKM
_KNEYIEK(ac)VGDAK

_
7 -0.19414 122.64 14851000 11842000

>WP_013240038.1 MULTISPECIES:
nucleotide sugar dehydrogenase

K
KAKAGYEVIGFDVQDKKVES

VNEGHNYIGDI
_AGYEVIGFDVQDK(a

c)K_
13 -0.01266 65.805 4823500 8329200

>WP_013240038.1 MULTISPECIES:
nucleotide sugar dehydrogenase

K
MSQLRDELIQKLEDRKAKLG

VVGLGY
_DELIQK(ac)LEDR_ 6 0.61241 96.015 6746700 4970400

>WP_013240038.1 MULTISPECIES:
nucleotide sugar dehydrogenase

K
EGHNYIGDIVDSDLEKLVKEG

RLKATTDFSF
_KVESVNEGHNYIGDI

VDSDLEK(ac)LVK_
22 0.39272 99.064 49842000 26289000

>WP_013240038.1 MULTISPECIES:
nucleotide sugar dehydrogenase

K
NGAEVIVSDPFIPEFKRNGKV

YHTVKWEDVI
_NGAEVIVSDPFIPEF

K(ac)R_
16 -0.02492 174.95 99194000 83277000

>WP_013240046.1 MULTISPECIES:
polysaccharide biosynthesis protein

K
EVALTSTEHDKIFVEKPAKID

MTFVEESIKQ
_IFVEK(ac)PAK_ 5 0.26103 56.721 3816100 13638000

>WP_013240046.1 MULTISPECIES:
polysaccharide biosynthesis protein

K
FGNVLGSNGSVIPLFKKQIAH

GGPVTVTHPE
_FGNVLGSNGSVIPLF

K(ac)K_
16 -0.73788 51.695 7976100 7264900

>WP_013240047.1 MULTISPECIES: UTP--
glucose-1-phosphate uridylyltransferase

K
RDELKKPFMKYLLDLKEQKIF

KEVYDDITSN
_YLLDLK(ac)EQK_ 6 -1.12 62.823 12387000 11933000

>WP_013240049.1 MULTISPECIES:
phospho-sugar mutase

K
GNSLKDAEEKMNVFEKRVM

KIIDDVNC
_MNVFEK(ac)R_ 6 -2.0962 91.065 4140900 3532600

>WP_013240049.1 MULTISPECIES:
phospho-sugar mutase

K
DAKIVKKLDYKLSVEKDLINI

NENIIHLPKS
_LSVEK(ac)DLININEN

IIHLPK_
5 1.3756 54.103 14518000 29660000

>WP_013240049.1 MULTISPECIES:
phospho-sugar mutase

K
KRTLGDAKIVKKLDYKLSVE

KDLININENII
_LDYK(ac)LSVEK_ 4 1.1585 91.584 33529000 37447000

>WP_013240049.1 MULTISPECIES:
phospho-sugar mutase

K
VKNLAIRKDLIEAHAKDLKIIY

TPLHGTGNI
_DLIEAHAK(ac)DLK_ 8 -0.7599 63.408 102430000 111140000

>WP_013240064.1 MULTISPECIES: alpha-
hydroxy-acid oxidizing protein

K
ILKGIMTPDEAELAVKAGVSA

IVVSNHGGRV

_GIMTPDEAELAVK(a
c)AGVSAIVVSNHGGR

_
13 1.7096 169.6 0 143400000

>WP_013240064.1 MULTISPECIES: alpha-
hydroxy-acid oxidizing protein

K
FGGQREGVKVYVENLKSELK

SAMVLTGCKSV
_VYVENLK(ac)SELK_ 7 0.26272 56.225 8030900 6830700

>WP_013240066.1 MULTISPECIES:
endonuclease MutS2

K
SEAAKIKEKYEEKASKLQNI

RDKAIIGAQRE
_ASK(ac)LQNIR_ 3 0.3527 85.064 8964200 11491000

>WP_013240067.1 MULTISPECIES:
peptidase

K
IKVPNIVKNEFNYIEKFIDKNL

DKIAGIVTA
_NEFNYIEK(ac)FIDK_ 8 -0.72004 71.548 13444000 2918800

>WP_013240068.1 MULTISPECIES: cell
division protein ZapA

K
MVAQNKELKFQVQSGKYKII

DLQHKLEENQI
_FQVQSGK(ac)YK_ 7 0.24206 64.04 5992500 4147800

>WP_013240068.1 MULTISPECIES: cell
division protein ZapA

K
YMNENTKMVAQNKELKFQV

QSGKYKIIDLQH
_ELK(ac)FQVQSGK_ 3 -0.9248 75.509 9028600 15495000

>WP_013240068.1 MULTISPECIES: cell
division protein ZapA

K
SSSSEALKEKDEKISKLEEEI

KIIKEEAQKY
_ISK(ac)LEEEIK_ 3 -1.0952 114.5 13870000 13898000

>WP_013240069.1 MULTISPECIES:
phenylalanine--tRNA ligase subunit beta

K
VSRKVFDKILLPEDSKLRNAI

AIKNPLGEDY
_ILLPEDSK(ac)LR_ 8 0.05453 70.977 3339800 5047100

>WP_013240069.1 MULTISPECIES:
phenylalanine--tRNA ligase subunit beta

K
IKSGTIVVDTAKDGEKFTTLD

EEERQLNQDM
_DGEK(ac)FTTLDEEE

R_
4 0.15457 77.078 6790300 16558000

>WP_013240072.1 MULTISPECIES: 50S
ribosomal protein L20

K
AINDPKGFTELVEVAKKQLN

A
_GFTELVEVAK(ac)K_ 10 0.96191 115.18 31004000 20161000

>WP_013240074.1 MULTISPECIES:
translation initiation factor IF-3

K
KIINKSFLINQDIVEKEVRVIS

DDGSQMGII
_SFLINQDIVEK(ac)EV

R_
11 0.08749 92.063 4526400 4677400

>WP_013240074.1 MULTISPECIES:
translation initiation factor IF-3

K
FHSKLQDVCVIERQPKLEGR

NMIMFLSAKKA
_QPK(ac)LEGR_ 3 0.85003 96.19 15119000 13875000



>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
MPERFDLTYVGADGEKHRP

VMVHRVVFGSIE
_FDLTYVGADGEK(ac)

HRPVMVHR_
12 -0.41272 38.017 0 2974800

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
FMTKDNMKDEIVNVIKLIDSF

YKVFKFEYFV
_DEIVNVIK(ac)LIDSF

YK_
8 -0.94762 106.19 0 5498000

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
NGKVEELNKEINEDCKLEILT

FEDEDGKKIL
_EINEDCK(ac)LEILTF

EDEDGKK_
7 -0.32251 89.859 7704800 8596400

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
MIKIVLKDGKELEVEKGLKVA

D
_IVLK(ac)DGK_ 4 -1.1631 73.616 8573100 11189000

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
EDCKLEILTFEDEDGKKILRH

TGSHILAQAV
_LEILTFEDEDGK(ac)

K_
12 0.0859 98.531 9859600 0

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
RFELTRDEAVKLMEEKNEPY

KVQLIKDLPED
_LMEEK(ac)NEPYK_ 5 0.33554 90.108 11634000 8073000

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
TEGLKDALKAVGLDYKVNEG

DGAFYGPKIDF
_AVGLDYK(ac)VNEG

DGAFYGPK_
7 0.10226 74.786 15335000 14179000

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
MIKIVLKDGKELEVEKGLKVA

DVAAKLSTSL
_ELEVEK(ac)GLK_ 6 0.38493 95.358 19593000 18344000

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
KILRHTGSHILAQAVKRLYPE

VKLAIGPSID
_HTGSHILAQAVK(ac)

R_
12 -0.60045 129.82 23636000 23836000

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
KKNDLKDYLTMMEEAKKRD

HRKLGKELDLFS
_DYLTMMEEAK(ac)K

_
10 -0.36918 89.403 25989000 33605000

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
LKVADVAAKLSTSLGKKALG

AKINGKVEELN
_LSTSLGK(ac)K_ 7 0.46793 94.114 45129000 55167000

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
LPIRYGEMGIVHRHEKSGAL

HGLMRVRCFTQ
_HEK(ac)SGALHGLM

R_
3 -0.12364 180.18 54972000 60921000

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
EKIEGEMNKIIKENEKLERFE

LTRDEAVKLM
_ENEK(ac)LER_ 4 0.54384 108.09 85645000 52095000

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
EKNKMLQRIYGTAFEKKNDL

KDYLTMMEEAK
_IYGTAFEK(ac)K_ 8 0.32621 120.12 115120000 82388000

>WP_013240075.1 MULTISPECIES:
threonine--tRNA ligase

K
LKENDIRVESDMRNEKIGYKI

REAQMQKVPY
_NEK(ac)IGYK_ 3 -0.60111 94.662 653220000 644090000

>WP_013240078.1 aspartate
aminotransferase

K
ERRDYVFNSLKSLGFKVNLP

KGAFYIFPSIK
_SLGFK(ac)VNLPK_ 5 -0.37578 82.749 18829000 15604000

>WP_013240079.1 4-hydroxy-
tetrahydrodipicolinate reductase

K
VSALLYKNFDIEIIEKHHNQK

VDAPSGTALL
_NFDIEIIEK(ac)HHNQ

K_
9 0.44719 189.3 157860000 127010000

>WP_013240080.1 MULTISPECIES: 4-
hydroxy-tetrahydrodipicolinate synthase

K
KTLKELCKLDNVVAVKEASG

NISQIAKMKAL
_LDNVVAVK(ac)EAS

GNISQIAK(ac)MK_
8 1.0787 82.36 15876000 15018000

>WP_013240080.1 MULTISPECIES: 4-
hydroxy-tetrahydrodipicolinate synthase

K
RTGLNIQPKTLKELCKLDNVV

AVKEASGNIS
_ELCK(ac)LDNVVAV

K_
4 -0.26043 62.924 18175000 14372000

>WP_013240080.1 MULTISPECIES: 4-
hydroxy-tetrahydrodipicolinate synthase

K
DMCKLFLEGNVKEALKMQLK

ALTLMNTMFIE
_EALK(ac)MQLK_ 4 -0.82537 80.229 26747000 17488000

>WP_013240080.1 MULTISPECIES: 4-
hydroxy-tetrahydrodipicolinate synthase

K
KERKDTIKFTVDTVNKRIPVIA

GTGSNCTES
_FTVDTVNK(ac)R_ 8 -2.3732 157.91 53897000 51407000

>WP_013240080.1 MULTISPECIES: 4-
hydroxy-tetrahydrodipicolinate synthase

K
RLPLCDMSKENLDVLKSELK

NYGLLK
_ENLDVLK(ac)SELK_ 7 0.34028 60.301 123550000 95164000

>WP_013240080.1 MULTISPECIES: 4-
hydroxy-tetrahydrodipicolinate synthase

K
VVAVKEASGNISQIAKMKAL

CGDDIDLYSGN
_LDNVVAVK(ac)EAS

GNISQIAK(ac)MK_
19 1.0787 134.98 245170000 190250000

>WP_013240081.1 aspartate-semialdehyde
dehydrogenase

K
HIDVFLENGYTKEEMKMVNE

TRKILHDDTLR
_EEMK(ac)MVNETR_ 4 0.06704 48.741 4171200 3401600

>WP_013240081.1 aspartate-semialdehyde
dehydrogenase

K
FASAKSSGKILKFKDKDYTV

EELKEDNIKNK
_DK(ac)DYTVEELK_ 2 0.13721 47.288 5672100 4642400

>WP_013240081.1 aspartate-semialdehyde
dehydrogenase

K KGAATNAVQIAECIIKDK
_KGAATNAVQIAECII

K(ac)DK_
16 -0.07229 64.705 18855000 0

>WP_013240081.1 aspartate-semialdehyde
dehydrogenase

K
KEVPLVVPEVNPEDIKWNK

GIIANPNCSTIQ
_EVPLVVPEVNPEDI

K(ac)WNK_
15 0.59374 58.246 22438000 13930000

>WP_013240081.1 aspartate-semialdehyde
dehydrogenase

K
KILKFKDKDYTVEELKEDNIK

NKKIDIALFS
_DYTVEELK(ac)EDNI

K_
8 -0.01457 173.03 40463000 49420000

>WP_013240081.1 aspartate-semialdehyde
dehydrogenase

K
PVTYSHSESINVELKKDFKIE

DIFELYKNAT
_K(ac)DFKIEDIFELYK

_
1 0.09247 78.814 46884000 2539400

>WP_013240081.1 aspartate-semialdehyde
dehydrogenase

K
YSHSESINVELKKDFKIEDIF

ELYKNATGVV
_KDFK(ac)IEDIFELYK

_
4 0.50528 172.82 62957000 91604000

>WP_013240089.1 DUF4364 domain-
containing protein

K
ESNSTLMNLKLNVDSKKTAQ

KLCEKWEKNFS
_LNVDSK(ac)K_ 6 0.16068 77.058 5416900 4541800



>WP_013240093.1 valine--tRNA ligase K
IERLNKEKEKLEAEIKRVENK

LSNEKFVSKA
_LEAEIK(ac)R_ 6 0.22493 105.95 6243100 6847200

>WP_013240093.1 valine--tRNA ligase K
ESITISKWPEYDESLKDLKA

EKDMEYIIEAI
_WPEYDESLK(ac)DL

K_
9 0.83493 39.73 6830400 4792700

>WP_013240093.1 valine--tRNA ligase K
VKITPAHDPNDYHVGKRHNL

PEIIIMNEDGT
_ITPAHDPNDYHVGK(

ac)R_
14 -0.06041 93.823 30600000 32262000

>WP_013240093.1 valine--tRNA ligase K
RKLVVEDLDKQGYLVKIKEH

AHNVGCHDRCG
_QGYLVK(ac)IK_ 6 0.45149 67.169 32440000 24282000

>WP_013240093.1 valine--tRNA ligase K
LEAEIKRVENKLSNEKFVSK

APEAVVNAERE
_LSNEK(ac)FVSK_ 5 0.12768 96.342 43217000 35737000

>WP_013240100.1 MULTISPECIES: C-
terminal binding protein

K
IHAPLTPETRHIFDYKAFKQM

KNTSMIINVS
_HIFDYK(ac)AFK_ 6 0.30117 55.567 12370000 12146000

>WP_013240101.1 MULTISPECIES: RraA
family protein

K
MSNIGCKIISDFKRPDKSLVE

GFRNIPV
_IISDFK(ac)RPDK_ 6 0.50154 107.24 11302000 13286000

>WP_013240103.1 MULTISPECIES:
amidohydrolase

K
RFNLDYKVAKQSISNKFLPDII

STDTTKVTL
_QSISNK(ac)FLPDIIS

TDTTK_
6 1.0386 41.513 5912200 0

>WP_013240118.1 3-oxoacyl-[acyl-carrier-
protein] reductase

K
SSEESTKEVVKSVIAKFKKID

ILINNAGVTS
_SVIAK(ac)FK_ 5 -0.10084 81.958 3924600 4920900

>WP_013240146.1 MULTISPECIES:
carboxymuconolactone decarboxylase

K
NVLCKAGVEAINAAEKRFEEI

NSIKEDEK
_AGVEAINAAEK(ac)R

_
11 -0.33727 53.967 1731300 0

>WP_013240148.1 MULTISPECIES:
nitroreductase

K
VRAYTDEVISKETITKLIELGT

KASTGSGLE
_ETITK(ac)LIELGTK_ 5 -5.8766 137.16 132410000 162710000

>WP_013240166.1 MULTISPECIES: ATP-
dependent helicase

K
FTFINVPERVSSIILKKTNGKK

LQGRRVSVE
_VSSIILK(ac)K_ 7 0.65721 60.436 82948000 52741000

>WP_013240169.1 MULTISPECIES:
transcription elongation factor GreA

K
EVTLVSTVEADVKNMKISIES

PLGKALYKLK
_NMK(ac)ISIESPLGK

_
3 -0.35756 71.241 3201900 4729000

>WP_013240174.1 DUF1858 domain-
containing protein

K
ITKNMTIAEIIKMNPKNAERL

MTFGMECVTC
_MNPK(ac)NAER_ 4 -0.26612 56.729 5509100 3976700

>WP_013240174.1 DUF1858 domain-
containing protein

K
MSEITKNMTIAEIIKMNPKNA

ERLMTFGME
_NMTIAEIIK(ac)MNPK

_
9 0.72561 43.382 7254200 4194900

>WP_013240177.1 MULTISPECIES:
adenosylcobinamide-GDP

ribazoletransferase
K

GFFAFKGNDKIIEIMKDSRIGT
YACATIVMD

_IIEIMK(ac)DSR_ 6 0.43731 85.377 6058600 5933700

>WP_013240179.1 transcriptional repressor K
MDNLTSIFREKKLKLTPQRIA

VYKYLQST
_LK(ac)LTPQR_ 2 0.48621 104.45 25539000 25337000

>WP_013240186.1 MULTISPECIES:
endopeptidase La

K MDKNLKVLPLIPLRGITVFPY _NLK(ac)VLPLIPLR_ 3 0.31154 62.303 8439800 9236200

>WP_013240187.1 MULTISPECIES: ATP-
dependent Clp protease ATP-binding subunit

ClpX
K

AVDTKKPELIEAEDGKRTPIK
LKKSRTRKGP

_KPELIEAEDGK(ac)R
_

11 -0.24852 110.38 24745000 25611000

>WP_013240187.1 MULTISPECIES: ATP-
dependent Clp protease ATP-binding subunit

ClpX
K

EFKEDALEAISDEALKRNTG
ARGLRAIIEET

_EDALEAISDEALK(a
c)R_

13 0.03205 182.02 25530000 35459000

>WP_013240188.1 MULTISPECIES: ATP-
dependent Clp endopeptidase, proteolytic

subunit ClpP
K

ATDIGIHAKRILDIKKKLNTIIS
ERTGQPLE

_K(ac)KLNTIISER_ 1 -0.11585 73.885 2444500 18655000

>WP_013240188.1 MULTISPECIES: ATP-
dependent Clp endopeptidase, proteolytic

subunit ClpP
K

TDIGIHAKRILDIKKKLNTIISE
RTGQPLEK

_KK(ac)LNTIISER_ 2 0.16326 74.944 10510000 9061700

>WP_013240188.1 MULTISPECIES: ATP-
dependent Clp endopeptidase, proteolytic

subunit ClpP
K

KLNTIISERTGQPLEKVEKDT
ERDNFMTAEE

_TGQPLEK(ac)VEK_ 7 -0.54217 71.03 11700000 10863000

>WP_013240188.1 MULTISPECIES: ATP-
dependent Clp endopeptidase, proteolytic

subunit ClpP
K EEAKEYGLIDEVITKKK

_EYGLIDEVITKK(ac)K
_

12 0.72628 62.14 20827000 14254000

>WP_013240188.1 MULTISPECIES: ATP-
dependent Clp endopeptidase, proteolytic

subunit ClpP
K AEEAKEYGLIDEVITKKK _EYGLIDEVITK(ac)K_ 11 0.20501 116.24 281540000 200170000

>WP_013240189.1 MULTISPECIES: trigger
factor

K
KNTYEVKDEEVEAELKTMQ

QKNARIETKESG
_DEEVEAELK(ac)TM

QQK_
9 -0.04334 43.03 2952900 7231000

>WP_013240189.1 MULTISPECIES: trigger
factor

K
KVCSNAEINIPEVMIKKEIDT

MLKDLELRLK
_VCSNAEINIPEVMIK(

ac)K_
15 0.48659 30.133 3940600 0



>WP_013240189.1 MULTISPECIES: trigger
factor

K
QKSYLETDVVNEKVVKMLV

DSSKATA
_VVK(ac)MLVDSSK_ 3 -1.1707 83.397 5998800 11498000

>WP_013240189.1 MULTISPECIES: trigger
factor

K
NIPEVMIKKEIDTMLKDLELR

LKYQGLDLKT
_KEIDTMLK(ac)DLEL

R_
8 -0.11229 105.14 10031000 5553900

>WP_013240189.1 MULTISPECIES: trigger
factor

K
RVRTDLVIGEIAKVEKIEATD

DELMERAKEM
_VEK(ac)IEATDDELM

ER_
3 0.15878 101.62 13460000 9739900

>WP_013240189.1 MULTISPECIES: trigger
factor

K
DDEFAKDISEFDTLDKVKEDI

KNKKKEANEL
_DISEFDTLDK(ac)VK

_
10 -0.77198 62.14 14464000 8832400

>WP_013240189.1 MULTISPECIES: trigger
factor

K
KFNESMKKAFAKNAKKFNIP

GFRKGKAPMNI
_K(ac)FNIPGFR_ 1 0.27841 139.68 17942000 18182000

>WP_013240189.1 MULTISPECIES: trigger
factor

K
KKEIDTMLKDLELRLKYQGLD

LKTYYQYTNN
_LK(ac)YQGLDLK_ 2 -0.14329 95.523 23769000 18091000

>WP_013240189.1 MULTISPECIES: trigger
factor

K
KEFIYTAKVVVLPEVKLGEY

KGLEVKKNTYE
_VVVLPEVK(ac)LGE

YK_
8 0.27437 80.522 31982000 29881000

>WP_013240189.1 MULTISPECIES: trigger
factor

K
KLEITVEAEKFNESMKKAFA

KNAKKFNIPGF
_FNESM(ox)K(ac)K_ 6 0.35758 81.119 119160000 76797000

>WP_013240194.1 MULTISPECIES:
dihydroorotate dehydrogenase electron

transfer subunit
K

KNELSYTTEKVYKNEKTAEG
IYKLEIQGKFK

_NEK(ac)TAEGIYK_ 3 -0.16886 57.348 5752000 1100400

>WP_013240194.1 MULTISPECIES:
dihydroorotate dehydrogenase electron

transfer subunit
K

NEKTAEGIYKLEIQGKFKGKP
GQFYMLRCWK

_LEIQGK(ac)FK_ 6 -0.02575 73.931 10176000 10052000

>WP_013240195.1 MULTISPECIES:
orotidine-5'-phosphate decarboxylase

K
MIIDKLYDDVLKKGNVCVGLD

TALEYI
_LYDDVLK(ac)K_ 7 0.17694 59.8 14229000 15053000

>WP_013240196.1 MULTISPECIES:
aspartate carbamoyltransferase regulatory

subunit
K

RAGYGMKIFNYLELNKAKYS
VALIMNAVSEK

_IFNYLELNK(ac)AK_ 9 -0.01805 93.258 25029000 29024000

>WP_013240198.1 MULTISPECIES: CoA
activase

K FGRYAGAIGAALLASKLK
_YAGAIGAALLASK(a

c)LK_
13 0.98478 39.509 0 9873800

>WP_013240200.1 2-hydroxyacyl-CoA
dehydratase

K
LNDYVPVHVMELPQMKREK

NCKAWEEEIKEF
_AWEILNDYVPVHVM

ELPQMK(ac)R_
20 -0.47733 64.83 0 16150000

>WP_013240200.1 2-hydroxyacyl-CoA
dehydratase

K
ISQIAFYDDPDRFVEKLNELC

DELDERVKKG
_FVEK(ac)LNELCDEL

DER_
4 -0.71634 63.037 10518000 13302000

>WP_013240224.1 MULTISPECIES: 4-
amino-4-deoxychorismate lyase

K
TLFNTRKNNYTEEQYKRGFK

VKISSVRRNEF
_KNNYTEEQYK(ac)R

_
10 1.0133 73.885 11221000 4160100

>WP_013240232.1 MULTISPECIES:
DUF3786 domain-containing protein

K
MLSYLYRATNSSLTNKWVPL

RELEGVGHAYQ
_ATNSSLTNK(ac)WV

PLR_
9 0.48728 77.912 9955700 10225000

>WP_013240232.1 MULTISPECIES:
DUF3786 domain-containing protein

K
NMCKEFVKYDPEEVAKRSR

AYYDSEKKQFTL
_YDPEEVAK(ac)R_ 8 -0.41465 117.89 17648000 18092000

>WP_013240233.1 MULTISPECIES:
hemerythrin

K
LEYTKYHFEYEENMLKKYNY

DHIHDQEEEHG
_YHFEYEENMLK(ac)

K_
11 0.1692 48.004 4065300 10045000

>WP_013240242.1 MULTISPECIES:
hypothetical protein

K
IVTKNMWFNGTELTVKAQRAI

RNEQITIISH
_NMWFNGTELTVK(ac

)AQR_
12 -4.4696 82.102 3244900 0

>WP_013240242.1 MULTISPECIES:
hypothetical protein

K
PIQNRICLNNFDEFFKKHKVD

FNDEKDIISV
_ICLNNFDEFFK(ac)K_ 11 2.5843 74.76 5907800 0

>WP_013240242.1 MULTISPECIES:
hypothetical protein

K
NFLRQESHLQKFFQIKHEYHG

GHRYIPAEKA
_FFQIK(ac)HEYHGGH

R_
5 -2.0524 43.382 8376700 9677700

>WP_013240263.1 hypothetical protein K
GKCGNKYPVYNQDKLKFTGI

VQDSCMDKAAK
_LK(ac)FTGIVQDSCM

DK_
2 -0.31068 66.533 8785000 7973800

>WP_013240273.1 hypothetical protein K
SPEKYRALELFYLKEKTYEE

VAERLSCGVVT
_EK(ac)TYEEVAER_ 2 0.27926 46.592 6157600 3443200

>WP_013240275.1 HNH endonuclease K
YPKIHGRHAHRVIAEKVLGR

KLRKGEIVHHK
_VIAEK(ac)VLGR_ 5 -0.05515 78.934 1353300 13579000

>WP_013240275.1 HNH endonuclease K
SEDNLEVLPSQKEHAKLHQK

NGRFK
_EHAK(ac)LHQK_ 4 -0.15555 62.2 1643700 0

>WP_013240280.1 DUF2815 domain-
containing protein

K
YSVSVIIPKTDTDTLKAIKEAV

AEAKEQGKS
_TDTDTLK(ac)AIK_ 7 -1.2798 101.38 20116000 15921000

>WP_013240280.1 DUF2815 domain-
containing protein

K
EQGKSKWNGKIPSNLKTPLR

DGDSERPDDEA
_IPSNLK(ac)TPLR_ 6 -0.11092 140.16 54600000 1639300

>WP_013240284.1 hypothetical protein K
MRKIKVALVKFKGYQEFMEY

SYFTD
_VALVK(ac)FK_ 5 0.6634 86.113 3548800 19131000



>WP_013240291.1 helix-turn-helix domain-
containing protein

K
DKIKDLRKLKKITQQKLAKSIG

LSQSSIGMI
_ITQQK(ac)LAK_ 5 -0.66088 64.265 2122000 2421200

>WP_013240294.1 MULTISPECIES:
XTP/dITP diphosphatase

K
DKKNNEKLLKLLEGMKPQDR

EAKFVCALVLI
_LLEGMK(ac)PQDR_ 6 -0.10889 84.17 0 6437500

>WP_013240294.1 MULTISPECIES:
XTP/dITP diphosphatase

K
GEVNGIICDEERGNNKFGYD

PLFYVPEYHKT
_GNNK(ac)FGYDPLFY

VPEYHK_
4 -0.90132 33.836 10184000 0

>WP_013240295.1 MULTISPECIES:
ribonuclease PH

K
PFTRDDLQELLRLGEKGINNM

IHAQKESLKM
_LGEK(ac)GINNMIHA

QK_
4 0.06917 82.543 10299000 9303400

>WP_013240296.1 MULTISPECIES: AIR
synthase

K
DYEDKLKNILTTEEIKEAKGYI

KYISVVKEG
_NILTTEEIK(ac)EAK_ 9 0.0672 51.875 5210900 7786600

>WP_013240296.1 MULTISPECIES: AIR
synthase

K
MKAGKLNWEDLKTIIDENRK

VVREDVR
_LNWEDLK(ac)TIIDE

NRK_
7 -0.26318 44.807 9083000 5859800

>WP_013240296.1 MULTISPECIES: AIR
synthase

K MKAGKLNWEDLKTIIDENRK _AGK(ac)LNWEDLK_ 3 0.45798 95.573 22412000 22260000

>WP_013240306.1 MULTISPECIES: NAD-
dependent DNA ligase LigA

K
NLAYRTELGSTSKVPKWAIA

YKYPPEEKETK
_VPK(ac)WAIAYK_ 3 -0.48127 57.598 2538300 7630200

>WP_013240307.1 MULTISPECIES: DNA
helicase PcrA

K
LNISDKDITDREIINKISGQKD

NLISPHQFK
_EIINK(ac)ISGQK_ 5 0.87694 57.348 0 2996900

>WP_013240307.1 MULTISPECIES: DNA
helicase PcrA

K
LKLENIKEGTKVKHGKFGLGT

IVSISKSGSD
_HGK(ac)FGLGTIVSIS

K_
3 -1.2715 67.115 2975200 7774100

>WP_013240308.1 MULTISPECIES:
hypothetical protein

K
TINEIKALEQRLQVAKMLKNK

KTYLDIAAAT
_LQVAK(ac)MLK_ 5 -0.32624 69.198 8821600 9615100

>WP_013240321.1 glutamine-hydrolyzing
GMP synthase

K
AKTNGCPVAAIENTDKKVYG

VQFHPEVEHTP
_TNGCPVAAIENTDK(

ac)K_
14 0.88259 61.097 4041300 1861100

>WP_013240321.1 glutamine-hydrolyzing
GMP synthase

K
KDRFLGKLEGVSDPEKKRKII

GEEFIRVFEE
_LEGVSDPEK(ac)K_ 9 -0.39891 118.4 54283000 27505000

>WP_013240321.1 glutamine-hydrolyzing
GMP synthase

K
GLLRKDEGDQVEHVFKKQFD

MNFIRVNAKDR
_KDEGDQVEHVFK(ac

)K_
12 0.78549 133.16 71622000 30123000

>WP_013240321.1 glutamine-hydrolyzing
GMP synthase

K
KSHHNVGGLPEDMDFKLIEP

LRELFKDEVRA
_SHHNVGGLPEDM(o

x)DFK(ac)LIEPLR_
15 -0.01851 141.08 200650000 188520000

>WP_013240321.1 glutamine-hydrolyzing
GMP synthase

K
EDMDFKLIEPLRELFKDEVR

AVGEELGIPHK
_ELFK(ac)DEVR_ 4 -0.10551 126.52 233180000 257080000

>WP_013240322.1 IMP dehydrogenase K
VDTAHGHSKGVLDAVKTIKE

KYPNVQIIAGN
_GVLDAVK(ac)TIK_ 7 -0.38506 59.542 2562100 2012600

>WP_013240322.1 IMP dehydrogenase K
ETNYDKKISEVMTREKLITAP

EDTTIEEAKE
_EK(ac)LITAPEDTTIE

EAK_
2 0.24916 37.092 5126400 6325300

>WP_013240322.1 IMP dehydrogenase K
PVIADGGIKYSGDIVKALAAG

AKVVMMGSMF
_YSGDIVK(ac)ALAAG

AK_
7 -0.62374 66.533 7555500 8401800

>WP_013240322.1 IMP dehydrogenase K
EILKTSKIEKLPLVDKDNNLR

GLITIKDIEK
_LPLVDK(ac)DNNLR_ 6 0.3207 67.153 9965000 10024000

>WP_013240322.1 IMP dehydrogenase K
LPREVSLATNLTKTIKLNIPLM

SAGMDTVTD
_TIK(ac)LNIPLMSAG

MDTVTDSK_
3 1.4269 149.94 206680000 175260000

>WP_013240323.1 chaperonin GroEL K
AIPEVEKLTSDVPDIKVGIDII

RKALEEPIR
_LTSDVPDIK(ac)VGID

IIR_
9 -0.68785 52.823 3887800 15598000

>WP_013240323.1 chaperonin GroEL K
LFGEDARKSMQEGVNKLAN

AVKVTLGPKGRN
_SMQEGVNK(ac)LAN

AVK_
8 0.17204 53.754 4560400 13649000

>WP_013240323.1 chaperonin GroEL K
VDKAVEEIKKISTTVKGKEDI

ARIAAISASD
_ISTTVK(ac)GK_ 6 0.09514 63.419 10473000 12899000

>WP_013240323.1 chaperonin GroEL K
KMEAAIEDPYILITDKKISNIQ

DILPLLEKI
_MEAAIEDPYILITDK(

ac)K_
15 -0.78721 68.919 15496000 0

>WP_013240323.1 chaperonin GroEL K
IELEDPYENMGAQLVKEVAT

KTNDVAGDGTT
_EIELEDPYENMGAQ

LVK(ac)EVATK_
17 -0.42559 66.644 17962000 9509300

>WP_013240323.1 chaperonin GroEL K
LVVNKLRGTFTCVAVKAPGF

GDRRKEMLQDI
_GTFTCVAVK(ac)APG

FGDRR_
9 0.70274 128.06 54790000 25679000

>WP_013240323.1 chaperonin GroEL K
IQDILPLLEKIVQQGKKLLIIAE

DVEGEALA
_IVQQGK(ac)K_ 6 0.18089 76.847 67220000 10382000

>WP_013240323.1 chaperonin GroEL K
IKVQIEETTSDFDKEKLQERL

AKLAGGVAVV
_VQIEETTSDFDKEK(

ac)LQER_
14 0.21822 208.26 80741000 68953000

>WP_013240323.1 chaperonin GroEL K
TTSDFDKEKLQERLAKLAGG

VAVVKVGAATE
_LAK(ac)LAGGVAVV

K_
3 0.33325 83.182 88719000 34175000

>WP_013240323.1 chaperonin GroEL K
ANPMLIRQGIKIAVDKAVEEI

KKISTTVKGK
_IAVDK(ac)AVEEIK(a

c)K_
5 -0.57297 105.13 91263000 71923000



>WP_013240323.1 chaperonin GroEL K
QISSNAGVEGSVIIEKVKNSE

IGVGYDALKG
_QISSNAGVEGSVIIE

K(ac)VK_
16 1.217 100.35 101340000 107400000

>WP_013240323.1 chaperonin GroEL K
GVAVVKVGAATETELKEKKL

RIEDALAATKA
_VGAATETELK(ac)EK

_
10 1.3266 149.38 104130000 74788000

>WP_013240323.1 chaperonin GroEL K
LQERLAKLAGGVAVVKVGAA

TETELKEKKLR
_LAGGVAVVK(ac)VG

AATETELK_
9 -0.42249 82.482 121170000 245620000

>WP_013240323.1 chaperonin GroEL K
DKKISNIQDILPLLEKIVQQGK

KLLIIAEDV
_KISNIQDILPLLEK(ac

)IVQQGK_
14 -5.2991 178.52 164620000 585820000

>WP_013240323.1 chaperonin GroEL K
VKVTLGPKGRNVVLDKKFGS

PLITNDGVTIA
_NVVLDK(ac)K_ 6 -0.89521 79.116 173750000 115810000

>WP_013240323.1 chaperonin GroEL K
KVTLGPKGRNVVLDKKFGSP

LITNDGVTIAK
_K(ac)FGSPLITNDGV

TIAK_
1 0.38951 125.52 212150000 155280000

>WP_013240323.1 chaperonin GroEL K
IARIAAISASDEEIGKLIADAM

EKVGNEGVI
_IAAISASDEEIGK(ac)

LIADAMEK_
13 -3.1883 162.09 427190000 19743000

>WP_013240323.1 chaperonin GroEL K
RQGIKIAVDKAVEEIKKISTTV

KGKEDIARI
_IAVDK(ac)AVEEIK(a

c)K_
11 -0.57297 103.91 708970000 507170000

>WP_013240323.1 chaperonin GroEL K
VGYDALKGEYVNMVEKGIVD

PTKVTRSALQN
_GEYVNMVEK(ac)GI

VDPTK_
9 -0.65001 132.59 734400000 604330000

>WP_013240324.1 MULTISPECIES: co-
chaperone GroES

K
GIGGTVDGKEVKMEVKVGDK

VLFSKYAGNEV
_MEVK(ac)VGDK_ 4 0.07039 67.563 6154100 0

>WP_013240324.1 MULTISPECIES: co-
chaperone GroES

K
VVAVGIGGTVDGKEVKMEVK

VGDKVLFSKYA
_EVK(ac)MEVK_ 3 -0.47844 84.498 18022000 15917000

>WP_013240324.1 MULTISPECIES: co-
chaperone GroES

K
ETTKSGIVLPGSAKEKPQEA

EVVAVGIGGTV
_EK(ac)PQEAEVVAV

GIGGTVDGK_
2 1.634 85.231 41077000 0

>WP_013240327.1 MULTISPECIES: DNA-3-
methyladenine glycosylase 2 family protein

K
NRIPMIQRAIKNISEKWGEPL

EYKNKIYYSF
_NISEK(ac)WGEPLE

YK_
5 -0.77513 51.211 5309700 2755800

>WP_013240329.1 MULTISPECIES: redox-
sensing transcriptional repressor Rex

K
CVPNNNAQKVCDILVKNKVK

GIWNFAPVDLV
_VCDILVK(ac)NK_ 7 0.00381 67.563 4125400 3064800

>WP_013240329.1 MULTISPECIES: redox-
sensing transcriptional repressor Rex

K
MDKKKNISMAVIKRLPKYHR

YLMDLMKN
_NISMAVIK(ac)R_ 8 0.18032 85.67 29300000 27836000

>WP_013240329.1 MULTISPECIES: redox-
sensing transcriptional repressor Rex

K
AGNIGQAIANYTRFEKIGFRLE

AIFDINPKL
_FEK(ac)IGFR_ 3 0.2404 124.37 29711000 26402000

>WP_013240329.1 MULTISPECIES: redox-
sensing transcriptional repressor Rex

K
DKKKNISMAVIKRLPKYHRY

LMDLMKNDVDR
_RLPK(ac)YHR_ 4 0.32002 154.11 42113000 57642000

>WP_013240334.1 3-hydroxybutyryl-CoA
dehydrogenase

K
SNTSGLSPTAIAKNTKYPER

VAIAHFWNPPQ
_NTK(ac)YPER_ 3 0.4406 101.6 42387000 39818000

>WP_013240335.1 MULTISPECIES:
thiamine-binding protein

K
TTMEGELSELLKIVEKAQSIC

TEAGAERVAS
_IVEK(ac)AQSICTEA

GAER_
4 -0.4418 115.5 20848000 12039000

>WP_013240336.1 DNA-binding response
regulator

K
LNEIVSKIDKESNLVKRIPCE

RQGKIILVNV
_IDKESNLVK(ac)R_ 9 0.92904 107.83 3251300 10477000

>WP_013240340.1 peptidase M16 K
ILKNNHKSMVIVKPEKGLEE

KKEKALKEKLG
_SMVIVKPEK(ac)GLE

EK_
9 0.05962 41.644 0 3417500

>WP_013240340.1 peptidase M16 K
ESEKDKFKQVVETTLKDMVN

KGIDKKLVEAS
_QVVETTLK(ac)DMV

NK_
8 0.48975 77.912 4362500 2972000

>WP_013240340.1 peptidase M16 K
AQSFGENGNSHKFYPKFVVR

SKVLVDNLPKL
_FYPK(ac)FVVR_ 4 0.09882 65.252 12309000 10947000

>WP_013240340.1 peptidase M16 K
ILNQAAFSSERQMTIKYPISS

SEREEDKTFL
_QMTIK(ac)YPISSSE

R_
5 1.1197 141.38 18327000 19757000

>WP_013240340.1 peptidase M16 K
KLSDSELEKIIQDTQKLKKRQ

ESGDSKEDLM
_IIQDTQK(ac)LK_ 7 -0.25694 110.87 19699000 18922000

>WP_013240340.1 peptidase M16 K
LPKLISILNDVINHTKFEEKKR

LREIIQETK
_LISILNDVINHTK(ac)F

EEK_
13 -0.23485 111.22 23272000 32322000

>WP_013240340.1 peptidase M16 K
SVMNKNNVCVLGNEQKIKEN

KDIFNNMVSLF
_NNVCVLGNEQK(ac)I

K_
11 1.0491 156.36 60850000 47202000

>WP_013240342.1 pyrroline-5-carboxylate
reductase

K
SLEKNNFRGTVIEAVKKCTE

KSIEMSKRV
_GTVIEAVK(ac)K_ 8 -0.03439 77.677 19098000 16579000



>WP_013240343.1 MULTISPECIES:
pyruvate carboxylase

K
IHPGYGFLSENPELAKKCKE

AGIEFIGPTSD
_NVDAIHPGYGFLSE

NPELAK(ac)K_
20 -0.15937 49.973 0 2046300

>WP_013240343.1 MULTISPECIES:
pyruvate carboxylase

K
DDEGYRFLVFEVNGIKRDIRI

KDNLAFSGSG
_FLVFEVNGIK(ac)R_ 10 1.4204 87.298 3622200 12096000

>WP_013240343.1 MULTISPECIES:
pyruvate carboxylase

K
KNTNRDTKLDADNLQKISNY

WEDVRPIYSQF

_LDADNLQK(ac)ISNY
WEDVRPIYSQFESGL

K_
8 3.1423 192.18 4287800 8812800

>WP_013240343.1 MULTISPECIES:
pyruvate carboxylase

K
KYTLQYYINLAKEIEKTGAQIL

GIKDMSALL
_EIEK(ac)TGAQILGIK

_
4 -0.28304 45.28 6217400 0

>WP_013240343.1 MULTISPECIES:
pyruvate carboxylase

K
FIGNKVVNETRGKKKKFNIPI

VPKVEEDIKL
_K(ac)FNIPIVPK_ 1 -0.27058 68.735 8429900 0

>WP_013240343.1 MULTISPECIES:
pyruvate carboxylase

K
ALSEEKRQQICEDALKIARTV

GYTSAGTLEF
_RQQICEDALK(ac)IA

R_
10 -0.67273 67.456 9993900 1762500

>WP_013240343.1 MULTISPECIES:
pyruvate carboxylase

K
VKTNADFIIKVLSHEKFIKGEC

DTNFIEDNP
_VLSHEK(ac)FIK_ 6 0.37512 102.06 14963000 12596000

>WP_013240343.1 MULTISPECIES:
pyruvate carboxylase

K
QKVIEFTPSLALSEEKRQQIC

EDALKIARTV
_VIEFTPSLALSEEK(a

c)R_
14 1.3925 82.102 15739000 12061000

>WP_013240343.1 MULTISPECIES:
pyruvate carboxylase

K
IPGVQEAIKTEEEALKFAKFC

GYPVMIKAAD
_TEEEALK(ac)FAK_ 7 -0.3825 42.395 18276000 0

>WP_013240343.1 MULTISPECIES:
pyruvate carboxylase

K
IEDNPDLFDIKPKLDKEMSVL

KFIGNKVVNE
_LDK(ac)EMSVLK_ 3 0.16734 107.79 22632000 19941000

>WP_013240343.1 MULTISPECIES:
pyruvate carboxylase

K
YNSAKNESRKAFGSEKIYIE

KYIESPKHIEV
_AFGSEK(ac)IYIEK_ 6 0.86687 115.12 30191000 22102000

>WP_013240343.1 MULTISPECIES:
pyruvate carboxylase

K
MEMLGDKIKSKIVAQKAGVP

TIPGVQEAIKT
_IVAQK(ac)AGVPTIP

GVQEAIK_
5 0.78363 106.67 66457000 67462000

>WP_013240343.1 MULTISPECIES:
pyruvate carboxylase

K
FKVRPGELLPPEDFAKIKEYL

TKKYKREFNN
_VRPGELLPPEDFAK(

ac)IK_
14 -0.12312 126.63 134850000 99158000

>WP_013240344.1 tRNA (adenosine(37)-N6)-
threonylcarbamoyltransferase complex

transferase subunit TsaD
K

PKIDKLAKEGNPDAIKFPRAN
FHDESSLDFS

_EGNPDAIK(ac)FPR_ 8 -0.1118 58.676 4490400 6195700

>WP_013240354.1 MULTISPECIES:
DUF3786 domain-containing protein

K
RCLLRLSKTFGNNINKFKEVF

ESLGAQEVSM
_TFGNNINK(ac)FK_ 8 -0.17912 107.15 162810000 142930000

>WP_013240356.1 MULTISPECIES: RNA-
binding protein

K
EIIEGMLKEVRLLEHKIVIEKA

M
_LLEHK(ac)IVIEK_ 5 0.74611 72.006 13196000 11929000

>WP_013240357.1 DUF4445 domain-
containing protein

K
KREYEIFERAKNQILKCGMEF

KTYVRKDYLE
_NQILK(ac)CGMEFK_ 5 0.05264 98.353 0 11876000

>WP_013240357.1 DUF4445 domain-
containing protein

K
PILRKIPQLLRESDFKVTITHIP

RGVGKTTI
_ESDFK(ac)VTITHIPR

_
5 0.56999 79.633 21839000 29646000

>WP_013240357.1 DUF4445 domain-
containing protein

K
GEISCGMRASGGAIEKVKIGS

DYEPIISVIG
_ASGGAIEK(ac)VK_ 8 -0.52061 95.483 44343000 1451100

>WP_013240357.1 DUF4445 domain-
containing protein

K
ASSSMHGMKIEDFSSKREY

EIFERAKNQILK
_IEDFSSK(ac)R_ 7 -0.57829 182.39 68158000 68833000

>WP_013240357.1 DUF4445 domain-
containing protein

K
TAGNVISEDSRHITEKEKKEG

YVLACQCEVK
_HITEK(ac)EK_ 5 -0.02006 131.11 155020000 167670000

>WP_013240359.1 CO dehydrogenase/CO-
methylating acetyl-CoA synthase complex

subunit beta
K

RIVWMPKELKDFVAEKLNKT
AKELYDIDNFA

_DFVAEK(ac)LNK_ 6 0.46432 85.731 0 242920000

>WP_013240359.1 CO dehydrogenase/CO-
methylating acetyl-CoA synthase complex

subunit beta
K

TIDKAPGRMPLGMLIKVSGTN
MQKDFEPVLE

_MPLGMLIK(ac)VSGT
NMQK_

8 0.09917 53.403 5712700 13160000

>WP_013240359.1 CO dehydrogenase/CO-
methylating acetyl-CoA synthase complex

subunit beta
K

EDVVKFLEEKGHPALKMDPI
M

_GHPALK(ac)MDPIM_ 6 -0.78471 95.573 69849000 52307000

>WP_013240359.1 CO dehydrogenase/CO-
methylating acetyl-CoA synthase complex

subunit beta
K

VPKEGVVDENLGIWEKVNET
VSKISQGAVTS

_EGVVDENLGIWEK(a
c)VNETVSK_

13 0.81344 140.32 86366000 72910000

>WP_013240359.1 CO dehydrogenase/CO-
methylating acetyl-CoA synthase complex

subunit beta
K

DHKIEVIGPDIDTIDKAPGRM
PLGMLIKVSG

_IEVIGPDIDTIDK(ac)A
PGR_

13 -1.5335 114.59 95167000 81085000

>WP_013240359.1 CO dehydrogenase/CO-
methylating acetyl-CoA synthase complex

subunit beta
K

ALAAAEGIVKQAVDEKGKDY
KVAFPDTAYSL

_QAVDEK(ac)GK_ 6 0.53509 88.294 96574000 40581000



>WP_013240359.1 CO dehydrogenase/CO-
methylating acetyl-CoA synthase complex

subunit beta
K

FTGSKQALAAAEGIVKQAVD
EKGKDYKVAFP

_QALAAAEGIVK(ac)Q
AVDEK_

11 -0.94416 131.48 137050000 111480000

>WP_013240359.1 CO dehydrogenase/CO-
methylating acetyl-CoA synthase complex

subunit beta
K

QRNLTWVRIGKEAFEKGFRL
KHFGEVIYAKM

_IGK(ac)EAFEK(ac)GF
R_

8 0.37755 119.17 467790000 424770000

>WP_013240359.1 CO dehydrogenase/CO-
methylating acetyl-CoA synthase complex

subunit beta
K

TIATESEDVVKFLEEKGHPAL
KMDPIM

_FLEEK(ac)GHPALK_ 5 0.57274 110.84 1.237E+09 1.151E+09

>WP_013240360.1 MULTISPECIES: carbon
monoxide dehydrogenase

K
LLFDPLFLVIKGMQDKQKEVL

EAIKLISDMG
_GMQDK(ac)QK_ 5 -0.79207 74.191 5880000 10251000

>WP_013240360.1 MULTISPECIES: carbon
monoxide dehydrogenase

K
SIRKAIEERNPEPIFKRAKEQ

LDAGANYLDF
_NPEPIFK(ac)R_ 7 -0.29878 124.08 8.035E+09 7.704E+09

>WP_013240361.1 acetyl-CoA synthase
subunit gamma

K
LAEATAPIMKTITIGKGDNEY

KLGGETVLFR
_TITIGK(ac)GDNEYK_ 6 -0.78815 38.021 2083000 2149700

>WP_013240361.1 acetyl-CoA synthase
subunit gamma

K
IQKLGYKNLVLDPGGKSIKEA

FENTVQIRRI
_NLVLDPGGK(ac)SIK

_
9 -0.00833 45.257 2928800 3628600

>WP_013240361.1 acetyl-CoA synthase
subunit gamma

K
KDENPLVYGANKDNFKEMV

ELVKGDKLALGV
_DNFK(ac)EMVELVK

_
4 -0.65561 73.848 19101000 15929000

>WP_013240361.1 acetyl-CoA synthase
subunit gamma

K
NEYKLGGETVLFRHEKTFVN

RNRFAVAFSDS
_HEK(ac)TFVNR_ 3 -0.93824 106.6 52032000 39129000

>WP_013240361.1 acetyl-CoA synthase
subunit gamma

K
GISEKTKNRTLLIPGKVAVLK

GELEELLPDW
_TLLIPGK(ac)VAVLK_ 7 0.12558 75.819 77444000 147150000

>WP_013240361.1 acetyl-CoA synthase
subunit gamma

K
VEIGKCPHMSDEAMEKLAE

ATAPIMKTITIG
_CPHMSDEAM(ox)EK

(ac)LAEATAPIMK_
11 0.60769 74.953 114360000 42104000

>WP_013240361.1 acetyl-CoA synthase
subunit gamma

K
PIMKTITIGKGDNEYKLGGET

VLFRHEKTFV
_GDNEYK(ac)LGGET

VLFR_
6 -0.07304 139.58 149120000 107260000

>WP_013240361.1 acetyl-CoA synthase
subunit gamma

K
GAAIADEIKKCGISEKTKNRT

LLIPGKVAVL
_KCGISEK(ac)TK_ 7 0.53858 137.98 158480000 93321000

>WP_013240361.1 acetyl-CoA synthase
subunit gamma

K
IKYAGNKDKYLALINKIKASG

VKVAYALVCE
_YLALINK(ac)IK_ 7 -1.2404 105.57 217730000 221920000

>WP_013240361.1 acetyl-CoA synthase
subunit gamma

K
WAAGKFTGAAIADEIKKCGIS

EKTKNRTLLI
_FTGAAIADEIK(ac)K_ 11 -0.04092 134.99 277610000 243160000

>WP_013240361.1 acetyl-CoA synthase
subunit gamma

K
NKDNFKEMVELVKGDKLALG

VKADGLEALYG
_GDK(ac)LALGVK_ 3 -0.68667 84.615 501270000 395860000

>WP_013240361.1 acetyl-CoA synthase
subunit gamma

K
RTFGYPSIIFLDELTKADKFM

EVALSTLFTL
_TFGYPSIIFLDELTK(a

c)ADK_
15 -1.083 135.27 525130000 650940000

>WP_013240361.1 acetyl-CoA synthase
subunit gamma

K
DEAMEKLAEATAPIMKTITIG

KGDNEYKLGG
_LAEATAPIMK(ac)TIT

IGK_
10 1.7318 104.86 1.386E+09 1.44E+09

>WP_013240362.1 MULTISPECIES: acetyl-
CoA synthase subunit delta

K
KFSGKIGEVEIGTGEKALKLG

GESVLPFYTF
_IGEVEIGTGEK(ac)AL

K_
11 0.96855 124.3 2948700 4614300

>WP_013240362.1 MULTISPECIES: acetyl-
CoA synthase subunit delta

K
EDWIDPLKDIYKDVAKDPVK

WAQFVEEKYSP
_DIYK(ac)DVAK(ac)D

PVK_
8 1.169 71.241 11158000 7949600

>WP_013240362.1 MULTISPECIES: acetyl-
CoA synthase subunit delta

K
AIKTPLVVAGTGNHEKDAKLF

EKVAQETEGH
_TPLVVAGTGNHEK(a

c)DAK_
13 0.24222 193.47 29620000 26289000

>WP_013240362.1 MULTISPECIES: acetyl-
CoA synthase subunit delta

K
GKIGEVEIGTGEKALKLGGES

VLPFYTFDGD
_ALK(ac)LGGESVLPF

YTFDGDTGNTPK_
3 0.11091 89.721 38441000 20131000

>WP_013240362.1 MULTISPECIES: acetyl-
CoA synthase subunit delta

K
TLQVPIISPVSFEACKVKEAM

DSEEDSPQWG
_TLQVPIISPVSFEAC

K(ac)VK_
16 0.45868 89.982 49827000 28371000

>WP_013240362.1 MULTISPECIES: acetyl-
CoA synthase subunit delta

K
VAGTGNHEKDAKLFEKVAQE

TEGHNILLMSA
_LFEK(ac)VAQETEGH

NILLMSAVEDNYK_
4 -0.0759 65.833 57422000 31932000

>WP_013240362.1 MULTISPECIES: acetyl-
CoA synthase subunit delta

K
DVYPEDWIDPLKDIYKDVAK

DPVKWAQFVEE
_DIYK(ac)DVAK(ac)D

PVK_
4 1.169 107.99 97257000 88694000

>WP_013240362.1 MULTISPECIES: acetyl-
CoA synthase subunit delta

K
DVAKDPVKWAQFVEEKYSP

DFICLRLISADP
_WAQFVEEK(ac)YSP

DFICLR_
8 -0.45828 137.19 154080000 126450000

>WP_013240362.1 MULTISPECIES: acetyl-
CoA synthase subunit delta

K
PEDCAKTAKAVVEAIKTPLV

VAGTGNHEKDA
_AVVEAIK(ac)TPLVV

AGTGNHEK_
7 0.53692 176.42 225140000 168320000

>WP_013240362.1 MULTISPECIES: acetyl-
CoA synthase subunit delta

K
MFKKPTQKFSGKIGEVEIGTG

EK
_KPTQK(ac)FSGK_ 5 -0.05012 141.95 2.109E+09 1.519E+09

>WP_013240363.1 carbon monoxide
dehydrogenase

K PEDSSCRKALNEILSKIQFEN
_KALNEILSK(ac)IQFE

N_
9 1.4897 77.192 0 55749000



>WP_013240363.1 carbon monoxide
dehydrogenase

K
RAPEGKLNSGIKEEIKKQELD

LVGVVPMDQM
_LNSGIKEEIK(ac)K_ 10 0.25959 82.417 6438400 6582000

>WP_013240363.1 carbon monoxide
dehydrogenase

K
TGKTTLTGLLIDYLIKKGSGPIL

AVDADANA
_TTLTGLLIDYLIK(ac)K

_
13 -0.85179 120.53 74331000 8719300

>WP_013240364.1 dihydrolipoyl
dehydrogenase

K
PTKALLASTDVLSVIKGASKF

GINVEGEAKP
_ALLASTDVLSVIK(ac

)GASK_
13 0.23335 73.464 0 4459400

>WP_013240364.1 dihydrolipoyl
dehydrogenase

K
KEKDAEKAGIQYKVGKFDFR

GLGKAQAMGKL
_VGK(ac)FDFR_ 3 -0.1737 79.469 6342100 9381100

>WP_013240364.1 dihydrolipoyl
dehydrogenase

K
YMFEHRGVKLIRGTGKLISNK

EVEVTKQDGS
_GTGK(ac)LISNK_ 4 0.23114 67.881 16387000 901310

>WP_013240364.1 dihydrolipoyl
dehydrogenase

K
GKFDFRGLGKAQAMGKLQGF

VKIITDEKDVI
_AQAMGK(ac)LQGFV

K_
6 -0.11142 78.653 16657000 13164000

>WP_013240364.1 dihydrolipoyl
dehydrogenase

K
RAYAEGLGLDDIGIEKDQKGR

IIVNEYLETN
_RAYAEGLGLDDIGIE

K(ac)DQK_
16 1.2876 72.819 98660000 48345000

>WP_013240364.1 dihydrolipoyl
dehydrogenase

K
AEREGIVAVQNAVLDKKKKM

SYKAVPGCTFV
_EGIVAVQNAVLDK(a

c)K_
13 0.56412 169.04 113270000 103680000

>WP_013240364.1 dihydrolipoyl
dehydrogenase

K
EPEIASVGMKEKDAEKAGIQ

YKVGKFDFRGL
_EKDAEK(ac)AGIQYK

_
6 0.75724 190.46 143790000 108710000

>WP_013240364.1 dihydrolipoyl
dehydrogenase

K
DGKKVITSDEVLNLEKLPKS

MILVGGGPIGC
_VITSDEVLNLEK(ac)

LPK_
12 0.33095 169.28 210830000 278740000

>WP_013240364.1 dihydrolipoyl
dehydrogenase

K
EALPHLAPLEDEDVAKQLQR

IFKQHKIKYFV
_VVEALPHLAPLEDE

DVAK(ac)QLQR_
18 0.23335 206.7 441470000 409390000

>WP_013240364.1 dihydrolipoyl
dehydrogenase

K
INVEGEAKPDFDAIMKRKDK

VVDQLVKGIEY
_PDFDAIM(ox)K(ac)R

_
8 0.44653 239.18 1.247E+09 1.123E+09

>WP_013240365.1 5,10-
methylenetetrahydrofolate reductase

K
AQGVDAKVMVGIIPLKSAGM

AKYMNKNVPGI
_VMVGIIPLK(ac)SAG

MAK_
9 0.29082 59.607 0 4850600

>WP_013240365.1 5,10-
methylenetetrahydrofolate reductase

K
APPKGTDLSHLIECAKKIKGR

VQGVNVTDFQ
_GTDLSHLIECAK(ac)

K_
12 -0.3737 187.11 233220000 190900000

>WP_013240366.1 MULTISPECIES:
hypothetical protein

K
LLKTRKDLKSLKAELKEADA

VVSLACGDGTQ

_SLK(ac)AELK(ac)EA
DAVVSLACGDGTQTV

AK_
7 -0.58332 84.933 13191000 17092000

>WP_013240366.1 MULTISPECIES:
hypothetical protein

K
IISEKKSFDELLDYLKDSEKVI

ITGCSLCAT
_SFDELLDYLK(ac)DS

EK_
10 0.89092 59.607 19947000 5990200

>WP_013240366.1 MULTISPECIES:
hypothetical protein

K
PSCNLLKTRKDLKSLKAELK

EADAVVSLACG

_SLK(ac)AELK(ac)EA
DAVVSLACGDGTQTV

AK_
3 -0.58332 121.9 32363000 32104000

>WP_013240366.1 MULTISPECIES:
hypothetical protein

K
GYKILDPSCNLLKTRKDLKSL

KAELKEADAV
_K(ac)DLK(ac)SLK_ 1 0.41003 163.9 64431000 13570000

>WP_013240366.1 MULTISPECIES:
hypothetical protein

K
SLACGDGTQTVAKLVKIPVY

PGNNTMFIGEV
_LVK(ac)IPVYPGNNT

MFIGEVER_
3 -0.40568 51.566 65190000 38231000

>WP_013240366.1 MULTISPECIES:
hypothetical protein

K
ATTCKVGGEEEVLAMKAKLE

EQGKKVLGYKI
_VGGEEEVLAMK(ac)

AK_
11 -0.12651 155.02 88297000 51243000

>WP_013240366.1 MULTISPECIES:
hypothetical protein

K
KVLGYKILDPSCNLLKTRKDL

KSLKAELKEA
_ILDPSCNLLK(ac)TR_ 10 0.22242 195.25 138160000 88392000

>WP_013240366.1 MULTISPECIES:
hypothetical protein

K
ILDPSCNLLKTRKDLKSLKAE

LKEADAVVSL
_K(ac)DLK(ac)SLK_ 4 0.41003 163.9 869490000 861890000

>WP_013240367.1 bifunctional 5,10-
methylene-tetrahydrofolate

dehydrogenase/5,10-methylene-
tetrahydrofolate cyclohydrolase

K
GANGSDLAYEKGALKKCEKI

GIEAVVKELPA
_K(ac)CEKIGIEAVVK

_
1 0.49348 65.043 4105100 15289000

>WP_013240367.1 bifunctional 5,10-
methylene-tetrahydrofolate

dehydrogenase/5,10-methylene-
tetrahydrofolate cyclohydrolase

K
GSDLAYEKGALKKCEKIGIEA

VVKELPADIS
_KCEK(ac)IGIEAVVK

_
4 0.22647 121.45 14191000 24983000

>WP_013240367.1 bifunctional 5,10-
methylene-tetrahydrofolate

dehydrogenase/5,10-methylene-
tetrahydrofolate cyclohydrolase

K
VGANGSDLAYEKGALKKCE

KIGIEAVVKELP
_VGANGSDLAYEK(ac

)GALK(ac)K_
16 0.10803 78.285 14834000 14536000

>WP_013240367.1 bifunctional 5,10-
methylene-tetrahydrofolate

dehydrogenase/5,10-methylene-
tetrahydrofolate cyclohydrolase

K
PSAVIEILKHYKVPMKGKNA

VIVGRSMVVGK
_HYK(ac)VPMK(ac)G

K_
7 0.33407 118.26 35081000 27692000



>WP_013240367.1 bifunctional 5,10-
methylene-tetrahydrofolate

dehydrogenase/5,10-methylene-
tetrahydrofolate cyclohydrolase

K
GVGSVTSSILAQHIVKACKLQ

NNL

_ASMITPVPGGVGSV
TSSILAQHIVK(ac)AC

K_
25 0.9558 32.985 36938000 11590000

>WP_013240367.1 bifunctional 5,10-
methylene-tetrahydrofolate

dehydrogenase/5,10-methylene-
tetrahydrofolate cyclohydrolase

K
ADAISEALTKEVNDLKVKGIT

PKLTLVRVGA
_EVNDLK(ac)VK_ 6 -0.33409 63.419 59731000 49182000

>WP_013240367.1 bifunctional 5,10-
methylene-tetrahydrofolate

dehydrogenase/5,10-methylene-
tetrahydrofolate cyclohydrolase

K
TLVRVGANGSDLAYEKGALK

KCEKIGIEAVV
_VGANGSDLAYEK(ac

)GALK(ac)K_
12 0.10803 104.41 71470000 63735000

>WP_013240367.1 bifunctional 5,10-
methylene-tetrahydrofolate

dehydrogenase/5,10-methylene-
tetrahydrofolate cyclohydrolase

K
IEAVVKELPADISQDKFIEEL

KKINADKTVN
_ELPADISQDK(ac)FIE

ELK_
10 -0.02568 123.02 89074000 60205000

>WP_013240367.1 bifunctional 5,10-
methylene-tetrahydrofolate

dehydrogenase/5,10-methylene-
tetrahydrofolate cyclohydrolase

K
LTKEVNDLKVKGITPKLTLVR

VGANGSDLAY
_GITPK(ac)LTLVR_ 5 0.12006 114.4 186460000 160780000

>WP_013240367.1 bifunctional 5,10-
methylene-tetrahydrofolate

dehydrogenase/5,10-methylene-
tetrahydrofolate cyclohydrolase

K
APCTPSAVIEILKHYKVPMK

GKNAVIVGRSM
_HYK(ac)VPMK(ac)G

K_
3 0.33407 119.89 206570000 149780000

>WP_013240367.1 bifunctional 5,10-
methylene-tetrahydrofolate

dehydrogenase/5,10-methylene-
tetrahydrofolate cyclohydrolase

K
ELPADISQDKFIEELKKINAD

KTVNAIMVFR
_FIEELK(ac)K_ 6 -0.34921 80.18 818070000 616900000

>WP_013240368.1 MULTISPECIES: sugar
ABC transporter substrate-binding protein

K
KDTEEQKKIKEETLEKCLKQ

ACSVPVSIVKQ
_IKEETLEK(ac)CLK_ 8 0.68351 98.105 13531000 11828000

>WP_013240368.1 MULTISPECIES: sugar
ABC transporter substrate-binding protein

K
CSVPVSIVKQAYEAIKLHEAL

VDNCSKLAIS
_QAYEAIK(ac)LHEAL

VDNCSK_
7 0.04376 76.768 14338000 0

>WP_013240368.1 MULTISPECIES: sugar
ABC transporter substrate-binding protein

K
PLVEEGIKIADKVYEKVVSAL

SK
_VYEK(ac)VVSALSK

_
4 0.37876 90.434 17592000 16814000

>WP_013240368.1 MULTISPECIES: sugar
ABC transporter substrate-binding protein

K
PLSKAYGMPKDTEEQKKIKE

ETLEKCLKQAC
_DTEEQK(ac)K_ 6 -0.10235 105.12 33745000 7658700

>WP_013240368.1 MULTISPECIES: sugar
ABC transporter substrate-binding protein

K
MKLADKSCTDFIEVLASKAA

T
_LADK(ac)SCTDFIEV

LASK_
4 -0.29251 64.507 39110000 24130000

>WP_013240368.1 MULTISPECIES: sugar
ABC transporter substrate-binding protein

K
MALGGMVCNLTIGKKKYAQY

DEKVKGILKRS
_KK(ac)YAQYDEK_ 2 0.00852 156.48 94915000 91401000

>WP_013240368.1 MULTISPECIES: sugar
ABC transporter substrate-binding protein

K
KKVKAETEPLVEEGIKIADKV

YEKVVSALSK
_AETEPLVEEGIK(ac)I

ADK_
12 -0.23569 112.5 178010000 149710000

>WP_013240368.1 MULTISPECIES: sugar
ABC transporter substrate-binding protein

K
CNLTIGKKKYAQYDEKVKGIL

KRSDELQAEL
_YAQYDEK(ac)VK_ 7 -0.09941 132.17 358240000 218930000

>WP_013240368.1 MULTISPECIES: sugar
ABC transporter substrate-binding protein

K
AETEPLVEEGIKIADKVYEKV

VSALSK
_IADK(ac)VYEK_ 4 0.08836 78.334 364550000 222390000

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
GIEVAKEVLRLIKEEKNDFQF

AYDEKLPIRD
_EEK(ac)NDFQFAYD

EK(ac)LPIR_
3 -0.50633 31.876 3456300 0

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
TTTAIGVADALNRMGKSVVV

ALREPSMGPVF
_MGK(ac)SVVVALR_ 3 -1.6505 41.283 12723000 6599800

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
VVAVTGSIMKMPGLGKVPSA

EKIDVDENGVI
_MPGLGK(ac)VPSAE

K_
6 0.07897 73.36 12905000 10205000

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
EKGLPNLLKHVENITKVYKLP

AVVALNAFPT
_HVENITK(ac)VYK_ 7 0.84238 100.72 19849000 21780000



>WP_013240369.1 formate--tetrahydrofolate
ligase

K
GAEKFLDIKCRMAGLKPDAVI

IVATVRALKY
_M(ox)AGLK(ac)PDAV

IIVATVR_
5 2.305 36.638 24967000 2413100

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
SEVWAKGGEGGIEVAKEVL

RLIKEEKNDFQF
_GGEGGIEVAK(ac)EV

LR_
10 1.9035 144.27 64274000 72118000

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
LKPDAVIIVATVRALKYNGGV

PKADLNNENL
_ALK(ac)YNGGVPK_ 3 0.32263 71.614 67001000 48903000

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
ELYGKYKAKVNYNLLKTTPG

KNGKLILCTAI
_VNYNLLK(ac)TTPGK

_
7 0.3268 126.34 89273000 51774000

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
KIYGADDVTFTNQADKEIDEL

EKLGFGKTPV
_IYGADDVTFTNQADK

(ac)EIDELEK_
15 -1.1431 95.206 98547000 42168000

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
MTYKSDIEIAQECTMKDIKEI

AKKLNISEDD
_SDIEIAQECTM(ox)K(

ac)DIK_
12 -0.36894 157.38 125050000 68546000

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
VGYTRDGKPVTAHDLKAEGA

MAALLKDALKP
_DGKPVTAHDLK(ac)

AEGAMAALLK_
11 -0.26827 70.453 141410000 115600000

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
KVNYNLLKTTPGKNGKLILCT

AINPTPAGEG
_NGK(ac)LILCTAINPT

PAGEGK_
3 -0.53567 192.55 155840000 140990000

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
VTFTNQADKEIDELEKLGFGK

TPVCIAKTQY
_EIDELEK(ac)LGFGK

_
7 0.03335 176.48 318710000 312850000

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
VPKADLNNENLGALEKGLPN

LLKHVENITKV
_ADLNNENLGALEK(a

c)GLPNLLK_
13 0.47079 177.12 385300000 324670000

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
QADKEIDELEKLGFGKTPVCI

AKTQYSLTDD
_LGFGK(ac)TPVCIAK

_
5 -0.58561 120.57 475620000 444770000

>WP_013240369.1 formate--tetrahydrofolate
ligase

K
LIKEEKNDFQFAYDEKLPIRD

KIRAVAQKIY
_NDFQFAYDEK(ac)LP

IRDK_
10 0.103 218.63 2.389E+09 2.195E+09

>WP_013240370.1 MULTISPECIES: carbon
monoxide dehydrogenase

K
FPKEIADEIVPISEMKKLVAE

RTNSTPGSFG
_EIADEIVPISEM(ox)K

(ac)K_
13 1.6003 137.68 84519000 75286000

>WP_013240371.1 carbon-monoxide
dehydrogenase catalytic subunit

K
CIMPALAKLSKSYHTKFITTS

PKAHITDSIY
_SYHTK(ac)FITTSPK_ 5 -0.0102 74.46 3531300 4592200

>WP_013240371.1 carbon-monoxide
dehydrogenase catalytic subunit

K
LDSAKKILKEAILNFKNRDQS

KVMIPELKSK
_EAILNFK(ac)NR_ 7 0.17488 68.735 8318800 5757000

>WP_013240371.1 carbon-monoxide
dehydrogenase catalytic subunit

K
NNPKVVQDSAHIETIKGLIKN

DVIVVVTGCA
_VVQDSAHIETIK(ac)

GLIK_
12 -0.61492 43.592 23911000 1933700

>WP_013240371.1 carbon-monoxide
dehydrogenase catalytic subunit

K
NFKNRDQSKVMIPELKSKAIL

GYSVEEIINK
_VMIPELK(ac)SK_ 7 -0.32872 74.162 26040000 24130000

>WP_013240371.1 carbon-monoxide
dehydrogenase catalytic subunit

K
GKQIGEVNLPPSLPEKRKEL

WRKLGVFPRAV
_QIGEVNLPPSLPEK(

ac)R_
14 -0.09929 155.98 53480000 74472000

>WP_013240371.1 carbon-monoxide
dehydrogenase catalytic subunit

K
MEDWVGAKFFIETDPKKAVE

QIVNRMNEKRK
_FFIETDPK(ac)K_ 8 0.29942 96.331 113010000 140870000

>WP_013240372.1 universal stress protein K
PLDGTDRSMHSLDLLKKMFK

KDEVEVTLMNI
_SMHSLDLLK(ac)K_ 9 0.16862 67.334 4219100 3794800

>WP_013240372.1 universal stress protein K
VNKFFDFGYAGDEILKKASQ

DNFDIIIMTKS
_FFDFGYAGDEILK(ac

)K_
13 -0.8635 58.487 13113000 10680000

>WP_013240377.1 (4Fe-4S)-binding protein K
GFIGGKKASINESMCKKCGK

CETVCKFQAII
_ASINESMCK(ac)K_ 9 0.04767 74.162 0 6670700

>WP_013240377.1 (4Fe-4S)-binding protein K
FITELDKGIISRSEMKIGADGS

GKLVNYLRK
_SEMK(ac)IGADGSG

K_
4 0.16195 68.809 9949000 6333500

>WP_013240377.1 (4Fe-4S)-binding protein K
TMVCINKYDINEEIAKKIENFV

FLENLELVG
_YDINEEIAK(ac)K_ 9 -1.9744 62.303 16846000 11526000

>WP_013240378.1 (4Fe-4S)-binding protein K
YNAVTYGKREIGKIEKGTSRD

IKCSRGILNI
_IEK(ac)GTSR_ 3 -0.50356 72.789 11521000 15375000

>WP_013240378.1 (4Fe-4S)-binding protein K
EPNGFLFLKPKVDVVKSVKV

EYPIIDACKCT
_VDVVK(ac)SVK_ 5 -0.0529 76.679 58227000 46933000

>WP_013240379.1 diguanylate cyclase K
NSVLQKYKNNELEEIKTSGP

AHH
_NNELEEIK(ac)TSGP

AHH_
8 -0.67333 66.285 10483000 8309000

>WP_013240379.1 diguanylate cyclase K
KAYKCSSIDINSVLQKYKNN

ELEEIKTSGPA
_CSSIDINSVLQK(ac)

YK_
12 -0.3691 139.89 142380000 102190000

>WP_013240382.1 ATP-binding protein K
DCSKKIKLFNGESTTKFLEEM

NLKLLGEIPV
_LFNGESTTK(ac)FLE

EMNLK_
9 0.07805 132.84 125910000 99062000

>WP_013240382.1 ATP-binding protein K
IPVLNSVGNLSDPTYKNEDE

DLEKVFYPIVD

_LLGEIPVLNSVGNLS
DPTYK(ac)NEDEDLE

K_
20 0.13576 124.28 364320000 269630000



>WP_013240382.1 ATP-binding protein K EDLEKVFYPIVDNVMKSLDK
_VFYPIVDNVM(ox)K(

ac)SLDK_
11 1.88 109.83 472030000 68259000

>WP_013240383.1 hypothetical protein K
SATVGKYEAEIEQINKRINEL

EELLRKKRCD
_YEAEIEQINK(ac)R_ 10 0.38292 203.94 70996000 36321000

>WP_013240386.1 flavin reductase family
protein

K
SHEMFAGKIEYVHADKEMIK

DNGDIDFSKIQ
_IEYVHADK(ac)EMIK

_
8 0.48205 89.629 22708000 15499000

>WP_013240386.1 flavin reductase family
protein

K
SHSGRNEDKFSKLNIKVDEGI

KVNAPLLADC
_LNIK(ac)VDEGIK_ 4 0.20921 80.706 26692000 15742000

>WP_013240386.1 flavin reductase family
protein

K
EYLGSHSGRNEDKFSKLNIK

VDEGIKVNAPL
_FSK(ac)LNIK_ 3 -0.32863 94.006 98757000 79539000

>WP_013240396.1 sulfite reductase subunit
alpha

K
YSGLTTRLQIEVPWIKDEDAE

KVIQEAKALG
_LQIEVPWIK(ac)DED

AEK_
9 2.6236 30.133 0 1807600

>WP_013240396.1 sulfite reductase subunit
alpha

K
LCVTNCRQKALQLVDKKIVH

NKNLCVECGEC
_ALQLVDK(ac)K_ 7 -0.99797 95.909 30264000 23639000

>WP_013240396.1 sulfite reductase subunit
alpha

K
NFTVEELNNINKIAEKYGRGY

SGLTTRLQIE
_IAEK(ac)YGR_ 4 0.14572 83.614 32110000 0

>WP_013240396.1 sulfite reductase subunit
alpha

K
CRELDRKYFGTDTPHKCKIGI

VGCANNCGKA
_YFGTDTPHK(ac)CK_ 9 -0.50842 129.16 40065000 37195000

>WP_013240398.1 ABC transporter ATP-
binding protein

K
LCLEIENDNGKINILKDINLKF

KKNKIYVIT
_INILK(ac)DINLK_ 5 0.18686 48.004 0 3155600

>WP_013240398.1 ABC transporter ATP-
binding protein

K
ENDNGKINILKDINLKFKKNKI

YVITGPNGG
_DINLK(ac)FK_ 5 0.18278 105.95 81582000 70612000

>WP_013240398.1 ABC transporter ATP-
binding protein  ;>WP_013239339.1

MULTISPECIES: ABC transporter ATP-
binding protein

K
YINRDVDSSLSGGELKRIEIA

TILARDLEVA
_DVDSSLSGGELK(ac

)R_
12 -0.17224 41.644 1621500 0

>WP_013240400.1 membrane protein K
FPIIKGKEKLLQADFKGAKGQ

AFTDMPNNFH
_LLQADFK(ac)GAK_ 7 -0.15919 73.885 4150000 1458200

>WP_013240405.1 sulfurase K
NWDRQISILPIEALEKVPSDK

IEEVKKGGFT
_QISILPIEALEK(ac)V

PSDK_
12 1.1528 37.083 3899900 9201000

>WP_013240405.1 sulfurase K
RPYIVSREGRFGIVVKGGKIN

VGDPVEVI
_FGIVVK(ac)GGK_ 6 1.4041 69.954 6888800 2078400

>WP_013240405.1 sulfurase K
MGKVVSLNISEKRGTEKIQV

PSVNVIE
_VVSLNISEK(ac)R_ 9 1.0223 61.353 26186000 1336600

>WP_013240405.1 sulfurase K
IEALEKVPSDKIEEVKKGGFT

ENITISGIPL
_VPSDKIEEVK(ac)K_ 10 1.1941 158.42 26816000 24079000

>WP_013240409.1 class I SAM-dependent
methyltransferase

K
VDSNWSKNQPVDQFYKKCL

LNFGRKKPLTEE
_NQPVDQFYK(ac)K_ 9 -0.41627 63.283 4971600 4960800

>WP_013240410.1 formylmethanofuran
dehydrogenase subunit E

K
NTVICDKCGEGVPEHKIRMS

EGKKLCLDCFE
_CGEGVPEHK(ac)IR_ 9 -1.0739 40.589 0 5699800

>WP_013240410.1 formylmethanofuran
dehydrogenase subunit E

K
ILESPVDEVFEIKKPKFEVPK

TARLFNTVIC
_KPK(ac)FEVPK_ 3 -0.5336 125.82 97587000 92154000

>WP_013240420.1 HD domain-containing
protein

K
EAISKIFANIIDNKSKFTATHS

KGIASLAYL
_SK(ac)FTATHSK_ 2 0.6946 75.509 33826000 35406000

>WP_013240422.1 tRNA (adenosine(37)-N6)-
threonylcarbamoyltransferase complex

dimerization subunit type 1 TsaB
K

NLNLARASSLGELGLKLLKS
GIQDDLYSFAP

_ASSLGELGLK(ac)LL
K_

10 1.04 42.209 5174600 0

>WP_013240424.1 tyrosine--tRNA ligase K
NAECFKKQFSRLVDFKDDKA

ILANNADWLLN
_LVDFK(ac)DDK_ 5 0.22036 99.139 21161000 19438000

>WP_013240427.1 MULTISPECIES:
cytochrome c551

K
MADKTIVCKDCGKEFVFTEG

EQEF
_TIVCK(ac)DCGK_ 5 -0.38441 54.608 0 28176000

>WP_013240427.1 MULTISPECIES:
cytochrome c551

K
KEFVFTEGEQEFYKEKGFEN

DPVRCPECRRK
_EK(ac)GFENDPVR_ 2 -0.6386 125.75 15821000 12569000

>WP_013240431.1 peptide chain release
factor 3

K
SSSTKVEDLILTSDTKKVKDL

KGRDLLIFQS
_VEDLILTSDTK(ac)K_ 11 -0.012 73.466 5210000 5970500

>WP_013240432.1 tryptophan--tRNA ligase K
VNAFLQDKKYLEDIYKKGAE

KAYYVSSKVLR
_YLEDIYK(ac)K_ 7 1.0133 94.302 10235000 3258700

>WP_013240432.1 tryptophan--tRNA ligase K
ELKPIQDKVNAFLQDKKYLE

DIYKKGAEKAY
_VNAFLQDK(ac)K_ 8 -1.0044 77.192 12718000 11442000

>WP_013240435.1 aspartate kinase K
IIVQKYGGSSVGTPEKIKNVA

KTVVSRVENG
_YGGSSVGTPEK(ac)I

K_
11 0.01881 90.926 19213000 10721000



>WP_013240435.1 aspartate kinase K
SVVGIGMKTTSGVVAKMLKL

FKENNIGVKMI
_TTSGVVAK(ac)MLK_ 8 -0.86974 106.29 21939000 11659000

>WP_013240438.1 MULTISPECIES: ATP-
dependent zinc metalloprotease FtsH

K
VIVDRPDLKGRESILKVHTKG

VKVSEDVDLN
_ESILK(ac)VHTK_ 5 -0.16844 65.347 0 2678500

>WP_013240491.1 MULTISPECIES: NAD-
dependent alcohol dehydrogenase

K
KPEIYTFDTCKEFINKFKIGKE

DLIITSEHT
_EFINK(ac)FK_ 5 0.52256 86.512 49162000 44215000

>WP_013240507.1 ribonuclease R K
FKKVLDDLEKEGLVVKTRRK

RYGIPDRMGLV
_EGLVVK(ac)TR_ 6 -0.02642 99.802 8206400 5926900

>WP_013240509.1 MULTISPECIES:
phosphopyruvate hydratase

K
KSNEEAIQVIVEAIEKAGYTP

GKDIFIALDP
_SNEEAIQVIVEAIEK(

ac)AGYTPGK_
15 -0.69912 276.68 556080000 523830000

>WP_013240511.1 triose-phosphate
isomerase

K
TLEERESDVTEEVLGKQIKID

LAGLEKSQVG
_ESDVTEEVLGK(ac)

QIK_
11 -0.6785 33.204 4567600 24967000

>WP_013240511.1 triose-phosphate
isomerase

K GALVGGASLKSEDFAKIVNY _SEDFAK(ac)IVNY_ 6 0.16634 56.432 9998900 12544000

>WP_013240511.1 triose-phosphate
isomerase

K
MNKTVTEALKLVEELKPLVS

DAKCDVVVCPP
_LVEELK(ac)PLVSDA

K_
6 0.43722 128.31 15650000 13222000

>WP_013240511.1 triose-phosphate
isomerase

K
AQSDIDGALVGGASLKSEDF

AKIVNY
_AQMAQSDIDGALVG
GASLK(ac)SEDFAK_

19 -0.02586 58.418 17267000 38069000

>WP_013240511.1 triose-phosphate
isomerase

K
QIKIDLAGLEKSQVGKLVVAY

EPIWAIGTGK
_SQVGK(ac)LVVAYE

PIWAIGTGK_
5 0.82284 57.989 25733000 13896000

>WP_013240511.1 triose-phosphate
isomerase

K
SERRQYFNETDESINKKVKK

AFEYDINPIVC
_RQYFNETDESINK(a

c)K_
13 1.2993 122.39 56071000 42109000

>WP_013240511.1 triose-phosphate
isomerase

K
EVLGKQIKIDLAGLEKSQVGK

LVVAYEPIWA
_IDLAGLEK(ac)SQVG

K_
8 0.30748 156.81 118160000 64481000

>WP_013240511.1 triose-phosphate
isomerase

K
IRSVIAKMYGRETAEKTRIQY

GGSVKPATIK
_ETAEK(ac)TR_ 5 0.17703 91.9 186250000 72801000

>WP_013240511.1 triose-phosphate
isomerase

K
IAGNWKMNKTVTEALKLVEE

LKPLVSDAKCD
_TVTEALK(ac)LVEEL

KPLVSDAK_
7 -4.1219 310.4 259270000 0

>WP_013240512.1 MULTISPECIES:
phosphoglycerate kinase

K
LLEKNAKVILCSHLGKPKGE

PKPEMSLLPVS
_VILCSHLGK(ac)PK_ 9 0.32598 104.82 8572800 10229000

>WP_013240512.1 MULTISPECIES:
phosphoglycerate kinase

K
MAFNKKTIEDVDVSGKRVLV

RCDFNVPLKDG
_TIEDVDVSGK(ac)R_ 10 -0.24831 152.07 29887000 28388000

>WP_013240512.1 MULTISPECIES:
phosphoglycerate kinase

K
LDIGPKTSKLYEEAIKDAKTV

VWNGPMGVFE
_LYEEAIK(ac)DAK_ 7 -0.2368 91.549 34614000 32129000

>WP_013240512.1 MULTISPECIES:
phosphoglycerate kinase

K
DVVVGKNARAAVKNMKNGD

VVLLENTRYRKE
_NM(ox)K(ac)NGDVVL

LENTR_
3 -2.3729 169.04 70361000 50612000

>WP_013240512.1 MULTISPECIES:
phosphoglycerate kinase

K
PKGEPKPEMSLLPVSKRLS

ELLKKEVVFAAD
_GEPKPEMSLLPVSK

(ac)R_
14 -0.62408 108.89 108970000 69788000

>WP_013240512.1 MULTISPECIES:
phosphoglycerate kinase

K
IKDGYMGLDIGPKTSKLYEEA

IKDAKTVVWN
_TSK(ac)LYEEAIK_ 3 -0.01148 115.57 118360000 102240000

>WP_013240512.1 MULTISPECIES:
phosphoglycerate kinase

K
KGVKLLLPIDTVIADKFDANA

KPIVTDGVDI
_LLLPIDTVIADK(ac)F
DANAKPIVTDGVDIK_

12 -1.2279 122.5 132310000 12859000

>WP_013240512.1 MULTISPECIES:
phosphoglycerate kinase

K
EMSLLPVSKRLSELLKKEVV

FAADDVVVGKN
_RLSELLK(ac)K_ 7 0.01464 117.93 176860000 144870000

>WP_013240513.1 MULTISPECIES: type I
glyceraldehyde-3-phosphate dehydrogenase

K
TTGAAKAVALVLPQLKGKLN

GFSLRVPTPTV
_AVALVLPQLK(ac)GK

_
10 0.03204 104.52 27573000 21192000

>WP_013240513.1 MULTISPECIES: type I
glyceraldehyde-3-phosphate dehydrogenase

K
ELSRDVTVEEVNEAFKKAAE

SDMKGILGYSD
_DVTVEEVNEAFK(ac

)K_
12 -2.3676 210.79 164720000 125740000

>WP_013240514.1 MULTISPECIES:
transcriptional regulator

K
EDVLKFEQRIVPELVKLLEKR

YNILRTIYYN
_IVPELVK(ac)LLEK_ 7 0.90133 56.225 1888600 9082900

>WP_013240517.1 MULTISPECIES: tRNA
(uridine(34)/cytosine(34)/5-

carboxymethylaminomethyluridine(34)-2'-O)-
methyltransferase TrmL

K
FYFSTTHGKNFYHEAKFKDG

DFIVFGRETCG
_NFYHEAK(ac)FK_ 7 -0.10315 123.63 47146000 54962000

>WP_013240521.1 MULTISPECIES:
hypothetical protein

K
EGTDDKLIQVGRFYQKLNDIIG

SNLPLQKIY
_FYQK(ac)LNDIIGSNL

PLQK_
4 -1.5003 64.507 8476500 0

>WP_013240521.1 MULTISPECIES:
hypothetical protein

K
YQKLNDIIGSNLPLQKIYRSK

GLPAHLIKEK
_LNDIIGSNLPLQK(ac)

IYR_
13 -0.5585 70.529 19088000 0

>WP_013240523.1 MULTISPECIES:
competence/damage-inducible protein A

K
NTEEEAVELIKPIESKIREKL

GINIYGENDD
_ANTEEEAVELIKPIE

SK(ac)IR_
17 0.56393 87.16 12248000 26596000



>WP_013240524.1 MULTISPECIES:
endonuclease III

K
MDKQNIDNILKVLKETYPEAK

CALNF
_QNIDNILK(ac)VLK_ 8 2.2656 45.829 3395100 16124000

>WP_013240525.1 MULTISPECIES: 1-acyl-
sn-glycerol-3-phosphate acyltransferase

K
TASLAKGKRGVVLIQKLTKAA

ILPIGISGTE
_GVVLIQK(ac)LTK_ 7 0.04299 58.676 4748600 2488500

>WP_013240528.1 MULTISPECIES:
cysteine synthase A

K
NFKNEDAADIYVKLEKFNPG

GSIKDRAALGM
_LEK(ac)FNPGGSIK_ 3 -0.53508 49.423 6298800 0

>WP_013240531.1 NADH peroxidase K
EGEISWADEHKVGVAKGVD

EKVLEELRANFT
_VGVAK(ac)GVDEK(a

c)VLEELR_
5 -0.11495 83.106 2422200 0

>WP_013240531.1 NADH peroxidase K
ENPPEKCPVCGAPSDKFVK

KAEGEISWADEH
_CPVCGAPSDK(ac)F

VK_
10 -0.86535 104.24 12793000 18749000

>WP_013240531.1 NADH peroxidase K
FVKKAEGEISWADEHKVGV

AKGVDEKVLEEL
_KAEGEISWADEHK(

ac)VGVAK_
13 0.19402 180.78 134670000 122580000

>WP_013240531.1 NADH peroxidase K
ETGACKGKKDLATLAKKLNY

DAIHDTVHEMC
_DLATLAK(ac)K_ 7 0.55056 86.011 148920000 107360000

>WP_013240531.1 NADH peroxidase K
AKFAELLGEVVLPDTKKNLQ

MRVDAETGACK
_FAELLGEVVLPDTK(

ac)K_
14 1.2763 133.14 308390000 190120000

>WP_013240531.1 NADH peroxidase K
WADEHKVGVAKGVDEKVLE

ELRANFTGECSE
_VGVAK(ac)GVDEK(a

c)VLEELR_
10 -0.11495 183.99 767870000 600880000

>WP_013240541.1 MULTISPECIES: acyl-
CoA dehydrogenase

K
EGPFEEIQKEVEVTNKFPQK

FFDLSIENNLY
_EVEVTNK(ac)FPQK_ 7 0.00931 38.875 4309700 12662000

>WP_013240541.1 MULTISPECIES: acyl-
CoA dehydrogenase

K
MSKLNEKEFQDYLKQIRALA

EG
_LNEK(ac)EFQDYLK_ 4 0.8425 65.395 8897200 7089600

>WP_013240555.1 MULTISPECIES:
pyridoxal 5'-phosphate synthase lyase

subunit PdxS

K
IIKEIQESVSIPVMAKVRIGHF

VEAQVLQQL
_EIQESVSIPVMAK(a

c)VR_
13 -1.1334 137.8 20361000 13270000

>WP_013240555.1 MULTISPECIES:
pyridoxal 5'-phosphate synthase lyase

subunit PdxS

K
GVFVGSGIFKSENPQKRATAI

VLATTYYNDP
_SENPQK(ac)R_ 6 -0.43244 100.82 104960000 66075000

>WP_013240556.1 MULTISPECIES:
pyridoxal 5'-phosphate synthase glutaminase

subunit PdxT
K

TVKNLCSIGKHVVAAKYKNIL
VTSFHPELTE

_HVVAAK(ac)YK_ 6 -0.08441 117.02 414840000 5450300

>WP_013240561.1 MULTISPECIES:
fructose-6-phosphate aldolase

K
HKNIIIKIPMTVEGLKAVKILS

KENIKTNVT
_IPMTVEGLK(ac)AVK

_
9 -3.3358 45.257 1965300 0

>WP_013240561.1 MULTISPECIES:
fructose-6-phosphate aldolase

K
SDIATVPYKILIQMTKHPLTDI

GIQRFLDDW
_ILIQMTK(ac)HPLTDI

GIQR_
7 0.12476 107.98 13699000 17250000

>WP_013240561.1 MULTISPECIES:
fructose-6-phosphate aldolase

K
KEAKELAKIHKNIIIKIPMTVE

GLKAVKILS
_NIIIK(ac)IPMTVEGLK

_
5 0.00339 40.025 15865000 4343300

>WP_013240561.1 MULTISPECIES:
fructose-6-phosphate aldolase

K
ELVEQISDIFKIHDIKTEIIAASI

RNPLHVI
_IHDIK(ac)TEIIAASIR

_
5 0.14048 109.83 19061000 14074000

>WP_013240561.1 MULTISPECIES:
fructose-6-phosphate aldolase

K HPLTDIGIQRFLDDWKTVPNK
_FLDDWK(ac)TVPNK

_
6 -0.29047 73.848 24390000 31624000

>WP_013240562.1 MULTISPECIES:
hypothetical protein

K
IMNKVTEKYGTFECSKLKQK

GISCDEIIDYT
_YGTFECSK(ac)LK_ 8 -0.22971 93.058 17386000 9847100

>WP_013240563.1 MULTISPECIES: choline
kinase

K
MCGGLFMKMEELVQKKLCL

AFNDDSIMFDK
_MEELVQK(ac)K_ 7 -0.97615 133.55 17772000 16337000

>WP_013240565.1 MULTISPECIES:
histidine kinase

K
QQCKNKSGLGFQSTDKRLKR

YYGEQYGLKIL
_SGLGFQSTDK(ac)R_ 10 -0.77785 100.55 9267900 0

>WP_013240565.1 MULTISPECIES:
histidine kinase

K
SLDLSESTKLSHQDVKRLSIE

KEILEKKIID
_LSHQDVK(ac)R_ 7 -0.18981 121.09 74479000 79897000

>WP_013240572.1 MULTISPECIES: choline
trimethylamine-lyase

K
MDIREFSNKFAEATKNMSAE

EQAA
_EFSNK(ac)FAEATK_ 5 1.324 38.021 1872500 5210800

>WP_013240583.1 MULTISPECIES:
TetR/AcrR family transcriptional regulator

K
ADTFLDYNFLMDNKMKFSEA

IQEVLKIILYG
_MK(ac)FSEAIQEVLK

_
2 0.09687 83.617 43891000 26688000

>WP_013240584.1 MULTISPECIES:
NADPH-dependent butanol dehydrogenase

K
LPRDIYFGEDALGALKTLKGK

KAVVVVGGGS
_DIYFGEDALGALK(ac

)TLK_
13 -0.03473 60.474 12207000 21914000

>WP_013240584.1 MULTISPECIES:
NADPH-dependent butanol dehydrogenase

K DFDQMKKILQCIYDGKKVTF _ILQCIYDGK(ac)K_ 9 0.23598 96.89 16604000 18429000

>WP_013240584.1 MULTISPECIES:
NADPH-dependent butanol dehydrogenase

K
LIEGVEPDPSVETVMKGAKI

MTEFGPDWIVA
_LIEGVEPDPSVETV

MK(ac)GAK_
16 -0.39312 72.819 28843000 37188000



>WP_013240631.1 MULTISPECIES:
glutamine--fructose-6-phosphate

transaminase (isomerizing)
K

EKVLSNKDIIQEAAEKIYKEQ
DVFFLGRGLD

_DIIQEAAEK(ac)IYK_ 9 1.2931 65.395 6567400 3014200

>WP_013240633.1 MULTISPECIES:
phosphoglucosamine mutase

K
DELEDRIQKVIESNFKDVSM

PIGAEIGRKVV
_VIESNFK(ac)DVSMP

IGAEIGR_
7 -0.12125 30.767 5085500 0

>WP_013240633.1 MULTISPECIES:
phosphoglucosamine mutase

K
KDYVEFTKSTIDIDLKGLKVV

LDCANGASYV
_STIDIDLK(ac)GLK_ 8 -0.97652 67.153 5187400 4222100

>WP_013240633.1 MULTISPECIES:
phosphoglucosamine mutase

K
KKNIYAEDEEIISEIKKIEEKL

DGCGRVLIR
_NIYAEDEEIISEIK(ac

)K_
14 -1.4314 82.102 11934000 12011000

>WP_013240633.1 MULTISPECIES:
phosphoglucosamine mutase

K
TVKTKVGDRYVLEEMKKQG

YKLGGEQSGHII
_YVLEEMK(ac)K_ 7 -0.75459 98.392 14110000 11583000

>WP_013240633.1 MULTISPECIES:
phosphoglucosamine mutase

K
MLEGQNQSEIDKIAHKLAELI

ESKVN
_IAHK(ac)LAELIESK_ 4 -0.28638 155.08 130610000 98041000

>WP_013240634.1 MULTISPECIES:
hypothetical protein

K
DILFDSKLDNLIIEHKKLKAVL

VNGNEIGCD
_LDNLIIEHK(ac)K_ 9 0.77462 48.44 2479000 0

>WP_013240638.1 MULTISPECIES:
NAD(P)/FAD-dependent oxidoreductase

K
NKEAEAEANYVNELSKKTY

YIPMYKESLNLS
_EAEAEANYVNELSK

(ac)K_
14 0.6687 41.378 7460200 7721400

>WP_013240639.1 MULTISPECIES:
thioredoxin

K KFVGFRPKDAIKDALKKHI _DAIK(ac)DALK(ac)K_ 8 -0.78855 119.68 9701200 4454300

>WP_013240639.1 MULTISPECIES:
thioredoxin

K
SIPTVMVFKNGNMVDKFVGF

RPKDAIKDALK
_NGNM(ox)VDK(ac)FV

GFRPK_
7 -0.25113 61.212 80032000 25931000

>WP_013240639.1 MULTISPECIES:
thioredoxin

K
MLSPIIEEVSDELGEKAKFFK

LNVDENPVTA
_MLSPIIEEVSDELGE

K(ac)AK_
16 -0.18655 157.11 97709000 75203000

>WP_013240639.1 MULTISPECIES:
thioredoxin

K
IEEVSDELGEKAKFFKLNVD

ENPVTAAQFKI
_FFK(ac)LNVDENPVT

AAQFK_
3 -0.28876 189.37 149370000 92168000

>WP_013240642.1 MULTISPECIES:
phosphoenolpyruvate--protein

phosphotransferase
K

IGKVVVKMKTEISIEKRHIDD
VIQEKERFQK

_TEISIEK(ac)R_ 7 -0.85235 58.981 1654100 10400000

>WP_013240642.1 MULTISPECIES:
phosphoenolpyruvate--protein

phosphotransferase
K

EISIEKRHIDDVIQEKERFQKA
LELSKSQLE

_HIDDVIQEK(ac)ER_ 9 -1.0287 134.13 3180400 6620100

>WP_013240642.1 MULTISPECIES:
phosphoenolpyruvate--protein

phosphotransferase
K

VFGNIGKPEDVDQVLKNGGE
GIGLFRTEFLY

_VEVFGNIGKPEDVD
QVLK(ac)NGGEGIGLF

R_
18 0.84512 83.881 43747000 32898000

>WP_013240645.1 MULTISPECIES: citrate
lyase subunit alpha

K
TAAGAKLAIVVTNLIKGRLPII

KDKVTTVTT
_LAIVVTNLIK(ac)GR_ 10 0.0932 110.86 23329000 12597000

>WP_013240646.1 MULTISPECIES: citrate
lyase

K
AIDTPFTDTNDYEGLKKDTTT

AKKLGFTGKA
_VDAIDTPFTDTNDYE

GLK(ac)K_
18 1.601 39.237 10516000 11136000

>WP_013240648.1 MULTISPECIES:
fumarate hydratase

K
MEKKITTPLTEEKVKTLKAGD

SVLISGT
_ITTPLTEEK(ac)VK_ 9 -0.36793 48.004 4159500 3812600

>WP_013240648.1 MULTISPECIES:
fumarate hydratase

K
MIGKGLRSKEVIESMKKNKA

VYFAAIGGAAA
_EVIESMK(ac)K_ 7 -0.61276 79.906 5854800 4173700

>WP_013240649.1 MULTISPECIES:
fumarate hydratase

K
AKKALVRPLSERNKNKFYSD

LENELLDKINL
_NK(ac)FYSDLENELL

DK_
2 0.55679 82.102 143840000 51012000

>WP_013240650.1 MULTISPECIES:
methylaspartate ammonia-lyase

K
AIRYGITQAILDAVAKSKKITM

AEVIRNEYN
_YGITQAILDAVAK(ac)

SK_
13 0.50042 43.297 3390500 0

>WP_013240650.1 MULTISPECIES:
methylaspartate ammonia-lyase

K
ALINNVEEKLGMHGEKLLEY

VKWLRNRVIEL
_LGMHGEK(ac)LLEY

VK_
7 0.22186 55.899 22986000 10163000

>WP_013240651.1 MULTISPECIES:
methylaspartate mutase subunit E

K
RLPMSKDLEDEISVIKAEVK

CILDKVFELGK
_DLEDEISVIK(ac)AE

VK_
10 -1.9166 57.804 7932200 0

>WP_013240651.1 MULTISPECIES:
methylaspartate mutase subunit E

K
VAAMKALEQQIDEYLKKYGY

NDVYITTVFHQ
_ALEQQIDEYLK(ac)K

_
11 1.3431 79.82 8057200 8225500

>WP_013240651.1 MULTISPECIES:
methylaspartate mutase subunit E

K
SYTRQNRYDECEVGIKESKS

QGRSLLNGFPG
_YDECEVGIK(ac)ESK

_
9 -0.45627 72.958 9189100 1917400

>WP_013240651.1 MULTISPECIES:
methylaspartate mutase subunit E

K
LAQPRAGVALIDDHIKLLKHL

QDEGGADLLP
_AGVALIDDHIK(ac)LL

K_
11 -0.23267 69.716 80090000 59047000

>WP_013240652.1 MULTISPECIES:
hypothetical protein

K
DIMIGFNKAYAELQSKLKDKK

VDFVKKLACS
_AYAELQSK(ac)LK_ 8 0.01956 59.426 3167200 2939300

>WP_013240653.1 MULTISPECIES:
methylaspartate mutase subunit S

K IYPPGTLPEVTINDLKKDLNV
_IYPPGTLPEVTINDL

K(ac)K_
16 0.00041 42.338 6019900 27631000

>WP_013240653.1 MULTISPECIES:
methylaspartate mutase subunit S

K
GNLVVGKQKWEDVYNKFKS

MGFDRIYPPGTL
_WEDVYNK(ac)FK_ 7 0.02077 57.836 34201000 23392000



>WP_013240659.1 MULTISPECIES: 30S
ribosomal protein S9

K
SRALLKADENLRPELKKAGF

LTRDPRMKERK
_ADENLRPELK(ac)K_ 10 0.08539 109.24 18631000 11755000

>WP_013240659.1 MULTISPECIES: 30S
ribosomal protein S9

K KKYGLKKARRAPQFSKR _RAPQFSK(ac)R_ 7 0.37989 149.57 23420000 9265100

>WP_013240659.1 MULTISPECIES: 30S
ribosomal protein S9

K
KVIVNQPLELTSTKGKFNVLV

NVHGGGFTGQ
_GK(ac)FNVLVNVHG

GGFTGQAGAIR_
2 -0.1199 157.97 338580000 281100000

>WP_013240660.1 MULTISPECIES: 50S
ribosomal protein L13

K AEHNHEAQKPEVLELKY
_GAEHNHEAQKPEVL

ELK(ac)Y_
17 0.23077 67.605 0 4136000

>WP_013240663.1 MULTISPECIES: energy-
coupling factor transporter ATPase

K
AFGPKNLGLSDDDINKRVKR

AMNMVGLKYED
_NLGLSDDDINK(ac)R

_
11 1.6011 83.314 5928800 0

>WP_013240664.1 MULTISPECIES: energy-
coupling factor transporter ATPase

K
IIMEGSPRNIFSQVSKMKKIG

LDVPQMTELA
_NIFSQVSK(ac)MK_ 8 -0.81162 69.979 9884700 5941800

>WP_013240665.1 MULTISPECIES: 50S
ribosomal protein L17

K
TEEEVVKNLFTDIAPKYAER

NGGYTRMYKMG
_NLFTDIAPK(ac)YAE

R_
9 -0.05 151.54 201800000 181220000

>WP_013240666.1 MULTISPECIES: DNA-
directed RNA polymerase subunit alpha

K
MPIGTIPVDSIYTPIKRVNFAV

ENTRVGQIT
_SEDMPIGTIPVDSIY

TPIK(ac)R_
19 -1.1975 43.534 11331000 9762400

>WP_013240666.1 MULTISPECIES: DNA-
directed RNA polymerase subunit alpha

K
TIEELDLSVRSYNCLKRAGIN

TVQELTERTM
_SYNCLK(ac)R_ 6 -0.35508 86.113 23155000 15047000

>WP_013240669.1 MULTISPECIES: 30S
ribosomal protein S13

K
VTIEGDLRREIALNIKRLIEIGS

YRGIRHRR
_REIALNIK(ac)R_ 8 -0.40597 154.01 85548000 72157000

>WP_013240670.1 MULTISPECIES:
translation initiation factor IF-1

K
VELESGHKILAHISGKLRMNF

IRILPGDKVT
_ILAHISGK(ac)LR_ 8 0.56755 96.89 8370600 14866000

>WP_013240671.1 MULTISPECIES:
adenylate kinase

K
FRKNISEKTPLGVEAKKYLD

NGQLVPDEVTI
_TPLGVEAK(ac)K_ 8 0.22667 87.149 19740000 29815000

>WP_013240671.1 MULTISPECIES:
adenylate kinase

K
PHISTGDIFRKNISEKTPLGVE

AKKYLDNGQ
_NISEK(ac)TPLGVEA

K_
5 0.43341 116.98 52409000 32088000

>WP_013240673.1 MULTISPECIES: 50S
ribosomal protein L15

K
KSKDGLKILGNGELQKKLTVK

AAKFTKTAVE
_ILGNGELQK(ac)K_ 9 0.6646 79.974 15120000 18313000

>WP_013240673.1 MULTISPECIES: 50S
ribosomal protein L15

K
AFEDGTEITPELLLEKKVIKK

SKDGLKILGN
_LNAFEDGTEITPELL

LEK(ac)K_
18 0.07909 149.47 447900000 179650000

>WP_013240675.1 MULTISPECIES: 30S
ribosomal protein S5

K
IAGGPSRAVLELAGLKDVRA

KSVGSNNPRNM
_AVLELAGLK(ac)DVR

_
9 0.76316 52.555 5847900 2767200

>WP_013240675.1 MULTISPECIES: 30S
ribosomal protein S5

K
SIEIPEAIRKGIEDAKKNLIEV

PIIGTTVPH
_GIEDAK(ac)K_ 6 1.1038 88.029 21375000 2394800

>WP_013240676.1 MULTISPECIES: 50S
ribosomal protein L18

K
AAKVVGQTIAKKAIEKGIKEV

VFDRGGYIYH
_AIEK(ac)GIK_ 4 0.05765 78.616 26569000 17199000

>WP_013240676.1 MULTISPECIES: 50S
ribosomal protein L18

K
GSNKEAAKVVGQTIAKKAIE

KGIKEVVFDRG
_VVGQTIAK(ac)K_ 8 0.2625 104.17 345510000 228220000

>WP_013240677.1 MULTISPECIES: 50S
ribosomal protein L6

K
RKDMNIAVEDNSIVVKRNND

EKESRALHGLT
_KDMNIAVEDNSIVV

K(ac)R_
15 -0.19846 68.919 24287000 13906000

>WP_013240677.1 MULTISPECIES: 50S
ribosomal protein L6

K
IRNWRRPEPYKGKGIKYENE

VIRRKEGKTGK
_GIK(ac)YENEVIR_ 3 -0.34583 152.28 112480000 100580000

>WP_013240678.1 MULTISPECIES: 30S
ribosomal protein S8

K
SMKYGKDKERVITGLKRISK

PGLRVYCRKEE
_VITGLK(ac)R_ 6 0.15389 132.72 88339000 63310000

>WP_013240680.1 MULTISPECIES: 50S
ribosomal protein L5

K
IGIKEQLIFPEIEYDKIDKVRG

MDVIFVTTA
_EQLIFPEIEYDK(ac)I

DK_
12 -1.1023 60.474 5965400 6290500

>WP_013240680.1 MULTISPECIES: 50S
ribosomal protein L5

K
KEQLIFPEIEYDKIDKVRGMD

VIFVTTANTD
_EQLIFPEIEYDKIDK(

ac)VR_
15 1.4937 104.44 41796000 15876000

>WP_013240680.1 MULTISPECIES: 50S
ribosomal protein L5

K
NIALPRVRDFSGVPDKSFDG

RGNYSIGIKEQ
_DFSGVPDK(ac)SFD

GR_
8 -0.06983 126.95 67262000 41557000

>WP_013240680.1 MULTISPECIES: 50S
ribosomal protein L5

K
MSSRLQEKYEKEVIPALMDK

FKY
_LQEK(ac)YEK_ 4 0.16722 101.64 322390000 126540000

>WP_013240680.1 MULTISPECIES: 50S
ribosomal protein L5

K
LQEKYEKEVIPALMDKFKYK

NIMQAPKLDKI
_EVIPALM(ox)DK(ac)

FK_
9 0.17114 93.561 516830000 285100000

>WP_013240681.1 MULTISPECIES: 50S
ribosomal protein L24

K
MVISGKDKGKTGEVLKVMPK

TGKVIVKDVNV
_TGEVLK(ac)VMPK_ 6 1.1587 83 16478000 1816700

>WP_013240681.1 MULTISPECIES: 50S
ribosomal protein L24

K
KHQKPNKQNMQGGIIKKEAPI

YSSKVMLYCD
_QNMQGGIIK(ac)K_ 9 0.17745 84.213 29552000 17075000



>WP_013240682.1 MULTISPECIES: 50S
ribosomal protein L14

K
TIVASVKSATPGGVVKKGEV

VKAVIVRSVRG
_SATPGGVVK(ac)K_ 9 0.27939 99.653 40860000 21819000

>WP_013240683.1 MULTISPECIES: 30S
ribosomal protein S17

K PLSKDKRWRLVEIVEKAK _LVEIVEK(ac)AK_ 7 0.75072 81.338 45590000 1964400

>WP_013240684.1 MULTISPECIES: 50S
ribosomal protein L29

K
NPMRIKEVKKSIAQIKTILREE

ELRSFEQ
_SIAQIK(ac)TILR_ 6 0.32677 142 53379000 31449000

>WP_013240685.1 MULTISPECIES: 50S
ribosomal protein L16

K
VPEPVAREAMRLASHKLPIK

TKFVTRKDFEE
_LASHK(ac)LPIK_ 5 0.0471 111.46 17355000 15997000

>WP_013240686.1 MULTISPECIES: 30S
ribosomal protein S3

K
IRKFVKEKTAIAGVSKIQIERA

AKRVKLNVF
_TAIAGVSK(ac)IQIER

_
8 0.15513 57.136 3268000 31483000

>WP_013240686.1 MULTISPECIES: 30S
ribosomal protein S3

K
ADAQLMAENVALQLEKRISF

RRAMKQTIQRA
_QAEADAQLMAENV

ALQLEK(ac)R_
19 -0.12157 63.578 4729600 2693500

>WP_013240686.1 MULTISPECIES: 30S
ribosomal protein S3

K
IGVKVWVYRGEVLPAKKPV

ENKEEVKA
_GEVLPAK(ac)KPVE

NK_
7 0.27093 57.804 10568000 8220500

>WP_013240686.1 MULTISPECIES: 30S
ribosomal protein S3

K
PGMIIGKGGQGINALKAEIQK

MVTEKTVLIN
_GGQGINALK(ac)AEI

QK_
9 0.1404 116.9 51070000 28794000

>WP_013240686.1 MULTISPECIES: 30S
ribosomal protein S3

K
YADKKNFADNIVEDNKIRKFV

KEKTAIAGVS
_NFADNIVEDNK(ac)I

R_
11 -0.405 217.09 123970000 70762000

>WP_013240688.1 MULTISPECIES: 30S
ribosomal protein S19

K
ALTRTYRGHVADKTEKTTRV

ASQK
_GHVADKTEK(ac)TTR

_
9 0.60742 75.695 4460100 5136500

>WP_013240688.1 MULTISPECIES: 30S
ribosomal protein S19

K
GEFALTRTYRGHVADKTEKT

TRVASQK
_GHVADK(ac)TEK_ 6 0.59941 96.342 16965000 13205000

>WP_013240688.1 MULTISPECIES: 30S
ribosomal protein S19

K
SRSVKKGPYVQEALLKKINE

LNKNGEKKVVK
_KGPYVQEALLK(ac)

K_
11 -0.23735 124.51 51871000 20880000

>WP_013240689.1 MULTISPECIES: 50S
ribosomal protein L2

K
EITTDVPEKSLLAALKRSGGR

NAHGKITVRH
_SLLAALK(ac)R_ 7 -0.45203 87.323 5342400 2896200

>WP_013240689.1 MULTISPECIES: 50S
ribosomal protein L2

K
VRSAGASAQLMAKEGKYAT

LRLPSGEMRHVR
_EGK(ac)YATLR_ 3 -0.34482 92.439 7116500 5154400

>WP_013240690.1 MULTISPECIES: 50S
ribosomal protein L23

K
ARYIGKKKRVGVHIGKRADF

KKAIVKLKEDS
_VGVHIGK(ac)R_ 7 -0.50969 63.306 16530000 772110

>WP_013240690.1 MULTISPECIES: 50S
ribosomal protein L23

K
RRPVVTEKSMAGMNEKKYT

FIVDIHANKSMI
_SMAGMNEK(ac)K_ 8 -0.506 84.213 17570000 6487000

>WP_013240691.1 MULTISPECIES: 50S
ribosomal protein L4

K
DYRISLTKSVKRVAMKSALS

SKVADNEMVVL
_VAMK(ac)SALSSK_ 4 1.135 79.693 1081700 4984100

>WP_013240691.1 MULTISPECIES: 50S
ribosomal protein L4

K
VVALLANKRQGTQSAKTRAE

VSGGGIKPWRQ
_QGTQSAK(ac)TR_ 7 0.49229 104.05 6748200 4270800

>WP_013240691.1 MULTISPECIES: 50S
ribosomal protein L4

K
IPVNNLNVYDLLKYEKLIITKD

AVSKIEEVY
_YEK(ac)LIITK_ 3 -0.41204 75.294 8868400 8666800

>WP_013240691.1 MULTISPECIES: 50S
ribosomal protein L4

K
PKTKEIVKMLDAFNAKKALIV

TAESNKNVYV
_MLDAFNAK(ac)K_ 8 -0.97895 55.567 10439000 1386200

>WP_013240691.1 MULTISPECIES: 50S
ribosomal protein L4

K
LENLELETPKTKEIVKMLDAF

NAKKALIVTA
_EIVK(ac)MLDAFNAK

_
4 0.31803 99.539 25307000 16200000

>WP_013240692.1 MULTISPECIES: 50S
ribosomal protein L3

K
IREKLVNKPMKGHFEKAGVT

LKRFIKEFKLE
_GHFEK(ac)AGVTLK_ 5 -0.5243 56.225 13492000 10097000

>WP_013240692.1 MULTISPECIES: 50S
ribosomal protein L3

K
IPVTVIEAGPCAVIQKKTVEK

DGYEAVQVGF
_VIPVTVIEAGPCAVI

QK(ac)K_
17 -0.61084 85.619 15460000 21041000

>WP_013240692.1 MULTISPECIES: 50S
ribosomal protein L3

K
NKPMKGHFEKAGVTLKRFIK

EFKLENASEYK
_AGVTLK(ac)R_ 6 0.41423 151.17 40135000 25052000

>WP_013240692.1 MULTISPECIES: 50S
ribosomal protein L3

K
SMGACSDPSRTFKNMKMAG

HMGNRNTTVLNL
_NMK(ac)MAGHMGN

R_
3 -0.16806 112.75 57559000 33510000

>WP_013240692.1 MULTISPECIES: 50S
ribosomal protein L3

K
LEVAKVIPEKNIILIKGGVPGP

NKGLVAIRN
_NIILIK(ac)GGVPGPN

K_
6 0.15467 123.64 79595000 54519000

>WP_013240692.1 MULTISPECIES: 50S
ribosomal protein L3

K
KRFIKEFKLENASEYKEGQEI

KADVFTAGDK
_LENASEYK(ac)EGQ

EIK_
8 0.11382 157.38 100630000 75735000

>WP_013240692.1 MULTISPECIES: 50S
ribosomal protein L3

K
NTTVLNLEVAKVIPEKNIILIK

GGVPGPNKG
_VIPEK(ac)NIILIK_ 5 0.16088 73.499 152630000 139470000

>WP_013240693.1 MULTISPECIES:
elongation factor Tu

K
SKEGKAAATKYDEIDKAPEE

KERGITINTAH
_YDEIDK(ac)APEEK_ 6 0.90622 75.479 10584000 9364900

>WP_013240693.1 MULTISPECIES:
elongation factor Tu

K
ERGQVLAKPGTVHPHKKFVG

QVYVLKKEEGG
_PGTVHPHK(ac)K_ 8 0.85697 72.928 25838000 72400000

>WP_013240693.1 MULTISPECIES:
elongation factor Tu

K
AAATKYDEIDKAPEEKERGIT

INTAHVEYET
_YDEIDKAPEEK(ac)E

R_
11 0.20251 107.37 63468000 39916000



>WP_013240693.1 MULTISPECIES:
elongation factor Tu

K
RGITINTAHVEYETDKRHYAH

VDCPGHADYV
_GITINTAHVEYETDK(

ac)R_
15 -0.00831 210.9 150740000 159190000

>WP_013240693.1 MULTISPECIES:
elongation factor Tu

K
SGVLKIGDELEIVGLKEEKKK

TTCTGVEMFR
_IGDELEIVGLK(ac)EE

K_
11 -0.9803 136.17 172270000 175030000

>WP_013240693.1 MULTISPECIES:
elongation factor Tu

K
GRGTVATGRVESGVLKIGDE

LEIVGLKEEKK
_VESGVLK(ac)IGDEL

EIVGLK_
7 0.19709 139.67 187850000 89053000

>WP_013240693.1 MULTISPECIES:
elongation factor Tu

K
LKIGDELEIVGLKEEKKKTTC

TGVEMFRKLL
_IGDELEIVGLKEEK(a

c)K_
14 -0.03934 189.33 595080000 459670000

>WP_013240693.1 MULTISPECIES:
elongation factor Tu

K
AITMVLSKEGKAAATKYDEID

KAPEEKERGI
_AAATK(ac)YDEIDKA

PEEK_
5 0.19461 185.02 1.069E+09 1.117E+09

>WP_013240694.1 MULTISPECIES:
elongation factor G

K
PKTKAGQEKMGIALAKLAEE

DPTFKTYTDQE
_MGIALAK(ac)LAEED

PTFK_
7 1.0401 89.541 13158000 10098000

>WP_013240694.1 MULTISPECIES:
elongation factor G

K
RSLRVLDGAVTVLDAKSGVE

PQTETVWRQAD
_VLDGAVTVLDAK(ac)

SGVEPQTETVWR_
12 0.11915 37.896 13705000 9626300

>WP_013240694.1 MULTISPECIES:
elongation factor G

K
VIRVAIEPKTKAGQEKMGIAL

AKLAEEDPTF
_AGQEK(ac)MGIALAK

_
5 0.77875 102.66 30833000 22399000

>WP_013240694.1 MULTISPECIES:
elongation factor G

K
MTFDHYEEVPKSIQEKIVGE

RNS
_SIQEK(ac)IVGER_ 5 -0.1698 109.42 36037000 30903000

>WP_013240694.1 MULTISPECIES:
elongation factor G

K
VAYKETIRKTVKAQGKFIRQS

GGHGQYGDCS
_AQGK(ac)FIR_ 4 0.59952 114.54 41925000 24457000

>WP_013240694.1 MULTISPECIES:
elongation factor G

K
MEREYPLEKFRNIGIMAHIDA

GKT
_EYPLEK(ac)FR_ 6 0.06758 122.13 114960000 70660000

>WP_013240694.1 MULTISPECIES:
elongation factor G

K
GTVMDEVKIPDELADKAEEY

RTALIEAVADV
_IPDELADK(ac)AEEY

R_
8 -1.4531 196.7 147570000 102030000

>WP_013240695.1 MULTISPECIES: 30S
ribosomal protein S7

K
RDVLPDPVYNSKVVTKLVNS

IMEDGKKGVAQ
_VVTK(ac)LVNSIMED

GKK_
4 -2.4109 38.028 3130400 0

>WP_013240695.1 MULTISPECIES: 30S
ribosomal protein S7

K
SKVVTKLVNSIMEDGKKGVA

QKICYGAFDII
_LVNSIMEDGK(ac)K_ 10 0.18374 123.8 14044000 12039000

>WP_013240695.1 MULTISPECIES: 30S
ribosomal protein S7

K
VAQKICYGAFDIIHEKTNKEA

MEVFEEAMNN
_ICYGAFDIIHEK(ac)T

NK_
12 0.8668 100.54 37151000 32867000

>WP_013240696.1 MULTISPECIES: 30S
ribosomal protein S12

K
ALKECPQKRGVCTVVKTTTP

KKPNSALRKIA
_GVCTVVK(ac)TTTPK

_
7 0.34436 88.021 17387000 9368100

>WP_013240697.1 MULTISPECIES: 50S
ribosomal protein L7ae-like protein

K
MVNRLKGNKVVGLKQTVKAI

KNSTAKTVY
_VVGLK(ac)QTVK(ac)

AIK_
5 -1.8878 70.908 10328000 5171000

>WP_013240698.1 MULTISPECIES: DNA-
directed RNA polymerase subunit beta

K
ASFQETTRVLTDAAIKGKIDP

LLGLKENVII
_VLTDAAIK(ac)GK_ 8 0.36396 44.309 6115300 7717500

>WP_013240698.1 MULTISPECIES: DNA-
directed RNA polymerase subunit beta

K
QEDCGTHEGYDVSEIKEGNE

VIESLAERLTG

_QEDCGTHEGYDVSE
IK(ac)EGNEVIESLAE

R_
16 -0.52454 33.265 6775600 0

>WP_013240698.1 MULTISPECIES: DNA-
directed RNA polymerase subunit beta

K
IIIPKDVYMDPKIAEKIEASGI

KKVKIRSVF
_IAEK(ac)IEASGIK_ 4 -0.37829 89.805 11869000 12723000

>WP_013240698.1 MULTISPECIES: DNA-
directed RNA polymerase subunit beta

K
KRLLGEADAAVDKIEKMYRR

GFISEEERYQR
_LLGEADAAVDKIEK(

ac)MYR_
14 1.0096 96.993 15090000 12952000

>WP_013240698.1 MULTISPECIES: DNA-
directed RNA polymerase subunit beta

K
CYMKHGATKTSIMLDKIKAR

GYHYSTISGIT
_TSIMLDK(ac)IK_ 7 0.90988 74.162 17198000 3402900

>WP_013240698.1 MULTISPECIES: DNA-
directed RNA polymerase subunit beta

K
FVMKKLVESGLAHNIKSAKR

MVERVQTQVWD
_LVESGLAHNIK(ac)S

AK_
11 -0.45277 68.034 18134000 16786000

>WP_013240698.1 MULTISPECIES: DNA-
directed RNA polymerase subunit beta

K
ISTHGARKGNADTALKTADS

GYLTRRLVDVS
_KGNADTALK(ac)TAD

SGYLTR_
9 -0.52353 149.09 38959000 37875000

>WP_013240698.1 MULTISPECIES: DNA-
directed RNA polymerase subunit beta

K
DPKETQLLKKQLLTEKEYRE

AADKYGEQNFV
_QLLTEK(ac)EYR_ 6 0.44363 103.7 81182000 43673000

>WP_013240699.1 MULTISPECIES: DNA-
directed RNA polymerase subunit beta

K
VGYMYILKLAHLVDDKIHARS

TGPYSLVTQQ
_LAHLVDDK(ac)IHAR

_
8 -1.8953 37.426 2425700 1414000

>WP_013240699.1 MULTISPECIES: DNA-
directed RNA polymerase subunit beta

K
RANEPIDENGNFIDNKITVRD

KEDVIVVPGQ
_ANEPIDENGNFIDNK

(ac)ITVR_
15 0.35667 59.512 4979400 4575800



>WP_013240699.1 MULTISPECIES: DNA-
directed RNA polymerase subunit beta

K
EEITRDIPNVGEDALKDIDER

GIIRIGAEVR
_DIPNVGEDALK(ac)D

IDER_
11 0.07928 82.259 13087000 10580000

>WP_013240700.1 MULTISPECIES: 50S
ribosomal protein L7/L12

K
IKAVREATGLGLKEAKALVD

GAPKTLKEAVS
_EATGLGLK(ac)EAK(

ac)ALVDGAPK_
11 0.12758 51.819 25053000 17406000

>WP_013240700.1 MULTISPECIES: 50S
ribosomal protein L7/L12

K
EKTEFDVVLKAAGGEKIKVIK

AVREATGLGL
_AAGGEK(ac)IK_ 6 0.53345 63.419 78930000 33901000

>WP_013240700.1 MULTISPECIES: 50S
ribosomal protein L7/L12

K
KTLKEAVSKEDAEAMKAKF

EEIGAEIELK
_EDAEAMK(ac)AK_ 7 -0.05584 71.614 152390000 83942000

>WP_013240700.1 MULTISPECIES: 50S
ribosomal protein L7/L12

K
AAAGAEEKTEFDVVLKAAGG

EKIKVIKAVRE
_TEFDVVLK(ac)AAGG

EK_
8 -0.18878 141.46 238200000 238340000

>WP_013240700.1 MULTISPECIES: 50S
ribosomal protein L7/L12

K
LKEAVSKEDAEAMKAKFEEI

GAEIELK
_AK(ac)FEEIGAEIELK

_
2 -0.15138 113.76 306900000 295590000

>WP_013240700.1 MULTISPECIES: 50S
ribosomal protein L7/L12

K
IKVIKAVREATGLGLKEAKAL

VDGAPKTLKE
_EATGLGLK(ac)EAK(

ac)ALVDGAPK_
8 0.12758 73.632 1.009E+09 754100000

>WP_013240701.1 MULTISPECIES: 50S
ribosomal protein L10

K
EVKEARVQEIKEKMEKAQG

VILAKYQGLTVE
_MEK(ac)AQGVILAK_ 3 -0.17064 39.625 6006000 1987700

>WP_013240701.1 MULTISPECIES: 50S
ribosomal protein L10

K
VILAKYQGLTVEEDTKLRKEL

RDAGVEYKVY
_YQGLTVEEDTK(ac)L

R_
11 -4.7427 79.633 11464000 3427000

>WP_013240701.1 MULTISPECIES: 50S
ribosomal protein L10

K
RILNDFSKDHKVLELKAGIVQ

GEIFDENKVK
_VLELK(ac)AGIVQGEI

FDENK_
5 0.16858 65.716 18341000 5662300

>WP_013240702.1 MULTISPECIES: 50S
ribosomal protein L1

K
SGTVTFDVAKAIEEIKAGKVE

YRVDKTSIVH
_AIEEIK(ac)AGK_ 6 -0.82156 67.897 0 7456100

>WP_013240702.1 MULTISPECIES: 50S
ribosomal protein L1

K
MGKKYVESAKLIDKGTLYEP

SEAIE
_YVESAK(ac)LIDK_ 6 1.003 78.653 19937000 14161000

>WP_013240702.1 MULTISPECIES: 50S
ribosomal protein L1

K
EPSEAIELVLKTSKAKFDETI

ELALKLGVDP
_AK(ac)FDETIELALK_ 2 0.61258 95.401 27537000 18134000

>WP_013240702.1 MULTISPECIES: 50S
ribosomal protein L1

K
AVVKAKPSASKGQYLKSVVI

SSTMGPGIKIN
_GQYLK(ac)SVVISST

MGPGIK_
5 -0.0389 79.97 39395000 39289000

>WP_013240702.1 MULTISPECIES: 50S
ribosomal protein L1

K
QKLLDNFHTLMEAVVKAKPS

ASKGQYLKSVV
_LLDNFHTLMEAVVK(

ac)AK_
14 -0.27026 207.37 541740000 294630000

>WP_013240702.1 MULTISPECIES: 50S
ribosomal protein L1

K
SIVHVPIGKKSFESQKLLDNF

HTLMEAVVKA
_SFESQK(ac)LLDNFH

TLMEAVVK_
6 -1.3446 302.52 1.747E+09 1.876E+09

>WP_013240704.1 MULTISPECIES:
transcription termination/antitermination

protein NusG
K

PLENFLAVIQEINTEKRKIKAL
VNMFGRETP

_SGPLENFLAVIQEIN
TEK(ac)R_

18 1.6421 268.55 0 26119000

>WP_013240706.1 MULTISPECIES: 50S
ribosomal protein L33

K
NTMKNKKNDPDRLEMKKYC

PFCHKHTVHKET
_NDPDRLEMK(ac)K_ 9 -0.43163 57.348 7554900 6524600

>WP_013240706.1 MULTISPECIES: 50S
ribosomal protein L33

K EMKKYCPFCHKHTVHKETR _HTVHK(ac)ETR_ 5 -0.57728 137.9 122130000 85003000

>WP_013240709.1 MULTISPECIES: 23S
rRNA (guanosine(2251)-2'-O)-

methyltransferase RlmB
K

YMKICKVTNLNTTIEKLKKDGI
WVYGADMSG

_VTNLNTTIEK(ac)LKK
_

10 -0.08179 54.524 2594300 6825900

>WP_013240711.1 MULTISPECIES:
cysteine--tRNA ligase

K
KFIKEYYKDADALHIKRATVN

PRATLYITKI
_DADALHIK(ac)R_ 8 0.13935 75.378 1100900 4332600

>WP_013240711.1 MULTISPECIES:
cysteine--tRNA ligase

K
SKRGSIEKEIEALIEKRQIARS

EKNWALSDK
_EIEALIEK(ac)R_ 8 -0.57379 81.338 6119600 5918500

>WP_013240711.1 MULTISPECIES:
cysteine--tRNA ligase

K
NLLDNKEDIPISENEKEYRNK

LGKYKQRYIE
_EDIPISENEK(ac)EY

R_
10 -0.07446 92.856 16817000 15978000

>WP_013240713.1 MULTISPECIES:
PIN/TRAM domain-containing protein

K
VLAELRHIADSSDGLKRTRG

RRGLDILNKIQ
_HIADSSDGLK(ac)R_ 10 0.5494 212.72 40830000 34952000

>WP_013240713.1 MULTISPECIES:
PIN/TRAM domain-containing protein

K
EKDFPNIPEVDAKLLKLSQVL

DGKVVTNDYN
_LLK(ac)LSQVLDGK_ 3 -0.06517 134.2 56978000 61775000

>WP_013240714.1 MULTISPECIES:
hypothetical protein

K
SESLLRHKSILDIITKLQESNA

RINRAVAKS
_SILDIITK(ac)LQESN

AR_
8 1.3665 182.89 547000000 1.302E+09

>WP_013240715.1 MULTISPECIES: DNA
integrity scanning protein DisA

K
NKIPRIPTNVIENLVKNFKELK

GVMEASYEQ
_IPTNVIENLVK(ac)NF

K_
11 1.341 192.4 0 33641000

>WP_013240715.1 MULTISPECIES: DNA
integrity scanning protein DisA

K
MRLEKDKELKSILKLLAPGTQ

LREGLRNI
_SILK(ac)LLAPGTQLR

_
4 0.24763 59.898 18707000 15138000

>WP_013240717.1 MULTISPECIES: ATP-
dependent Clp protease ATP-binding subunit

K
CIGATTIDEYRKYIEKDAALE

RRFQPIIVGE
_YIEK(ac)DAALER_ 4 0.20994 68.069 8676800 5933800



>WP_013240717.1 MULTISPECIES: ATP-
dependent Clp protease ATP-binding subunit

K
QLEEEDLKQIVKLMLKDVSS

RLKDQEIEIGF
_LMLK(ac)DVSSR_ 4 -0.08105 51.092 10375000 18972000

>WP_013240717.1 MULTISPECIES: ATP-
dependent Clp protease ATP-binding subunit

K
EEILHKRVVGQDEAVKSISK

AVRRARVGLKD
_VVGQDEAVK(ac)SIS

K_
9 -0.46521 78.763 12758000 10220000

>WP_013240717.1 MULTISPECIES: ATP-
dependent Clp protease ATP-binding subunit

K
VVSQWTNIPVEKLTEKESER

LLKLEEILHKR
_LTEK(ac)ESER_ 4 0.4207 111.95 47101000 25197000

>WP_013240717.1 MULTISPECIES: ATP-
dependent Clp protease ATP-binding subunit

K
IPVEKLTEKESERLLKLEEIL

HKRVVGQDEA
_LLK(ac)LEEILHK_ 3 0.11224 111.65 84795000 105070000

>WP_013240717.1 MULTISPECIES: ATP-
dependent Clp protease ATP-binding subunit

K
EKESERLLKLEEILHKRVVG

QDEAVKSISKA
_LEEILHK(ac)R_ 7 0.36735 213.35 198380000 166520000

>WP_013240719.1 MULTISPECIES:
excinuclease Uvr

K
LKSDLQKAVSLEEYEKAATI

RDAIKEIEKQV
_AVSLEEYEK(ac)AA

TIR_
9 -1.3473 73.91 2596600 17954000

>WP_013240719.1 MULTISPECIES:
excinuclease Uvr

K
SECYKNFSNILGPVIKRVQAN

LGHTGKIPKN
_NFSNILGPVIK(ac)R_ 11 0.45138 149.94 19006000 39189000

>WP_013240723.1 MULTISPECIES: UDP-N-
acetylmuramoyl-L-alanine--D-glutamate

ligase
K

IFKTPSMRIDSPALVKAKQNG
AYVTSEMEEF

_IDSPALVK(ac)AK_ 8 1.5283 74.162 7225600 7054800

>WP_013240724.1 MULTISPECIES: glycine-
-tRNA ligase

K
RKDFNVEYDDAGSIGKRYRR

EDEIGTPYCIT
_KDFNVEYDDAGSIG

K(ac)R_
15 0.31462 89.911 19544000 15998000

>WP_013240724.1 MULTISPECIES: glycine-
-tRNA ligase

K
AQGVEKASADGWSNEKLEK

YIDDNNIVCPSC
_ASADGWSNEK(ac)L

EK_
10 0.29282 168.61 53602000 40844000

>WP_013240725.1 MULTISPECIES: lysine--
tRNA ligase

K
LNDPIVQRERFMQQLKEREL

GDDEAYMMDED
_FMQQLK(ac)ER_ 6 1.2283 69.423 2842100 10368000

>WP_013240725.1 MULTISPECIES: lysine--
tRNA ligase

K
NSDVRDTFLKRTAIIKSIREFL

DNKDYIEVE
_TAIIK(ac)SIR_ 5 0.22508 57.859 3450200 17750000

>WP_013240725.1 MULTISPECIES: lysine--
tRNA ligase

K
VAKSLKPLPEKWHGLKDPD

LRYRQRYVDLII
_WHGLK(ac)DPDLR_ 5 -0.44159 81.338 10230000 17501000

>WP_013240725.1 MULTISPECIES: lysine--
tRNA ligase

K
VEAVKKFANVDFDEVKDDE

EAREIAKGKHIE
_FANVDFDEVK(ac)D

DEEAR_
10 2.0656 94.544 15165000 30259000

>WP_013240725.1 MULTISPECIES: lysine--
tRNA ligase

K
MSKDEKKLHALEEKSNELIR

ERLQKFEDL
_LHALEEK(ac)SNELI

R_
7 0.91234 140.82 154350000 105520000

>WP_013240725.1 MULTISPECIES: lysine--
tRNA ligase

K
PVEISPLTKKKRGNPKFTERF

EGFIFGREIC
_RGNPK(ac)FTER_ 5 0.1668 175.93 494930000 368860000

>WP_013240729.1 MULTISPECIES: type III
pantothenate kinase

K
VPIIVGPGVKTGINVKYDNPR

EVGADRIVNA
_TGINVK(ac)YDNPR_ 6 -0.13601 56.951 8029500 8896400

>WP_013240730.1 MULTISPECIES: ATP-
dependent metallopeptidase FtsH/Yme1/Tma

family protein
K

LEDEIVGLLGGRVAEKLIIGDI
STGAKNDIE

_VAEK(ac)LIIGDISTG
AK_

4 -0.77141 78.285 0 5775500

>WP_013240730.1 MULTISPECIES: ATP-
dependent metallopeptidase FtsH/Yme1/Tma

family protein
K

KEIRKLIDESYDKAEKLLSDN
LNKLHAVAKQ

_AEK(ac)LLSDNLNK_ 3 0.21778 62.408 5517500 5264500

>WP_013240730.1 MULTISPECIES: ATP-
dependent metallopeptidase FtsH/Yme1/Tma

family protein
K

ILVGAPDVKGREEILKVHSKN
KHLSDEVKLD

_GREEILK(ac)VHSK_ 7 0.30588 66.498 5526200 5967600

>WP_013240730.1 MULTISPECIES: ATP-
dependent metallopeptidase FtsH/Yme1/Tma

family protein
K

KNKHLSDEVKLDVLAKRTPG
FTGADLENLMN

_LDVLAK(ac)R_ 6 0.31366 135.35 21016000 22335000

>WP_013240739.1 MULTISPECIES: HU
family DNA-binding protein

K
MNKSELIAGIAEKSKLTKKDV

EAALKGF
_SELIAGIAEK(ac)SK_ 10 0.36688 100.55 15532000 9889300

>WP_013240739.1 MULTISPECIES: HU
family DNA-binding protein

K
RAERIGRNPRTKEEIKIPEST

VPVFKAGKEF
_TKEEIK(ac)IPESTVP

VFK_
6 0.08841 91.789 86359000 70349000

>WP_013240739.1 MULTISPECIES: HU
family DNA-binding protein

K
AALKGFIESVEETLEKGDKV

QLVGFGTFETR
_GFIESVEETLEK(ac)

GDK_
12 -0.84793 170.52 95071000 57649000

>WP_013240739.1 MULTISPECIES: HU
family DNA-binding protein

K
TKEEIKIPESTVPVFKAGKEF

KDRVNK
_IPESTVPVFK(ac)AG

K_
10 -0.28532 122.39 603890000 563010000

>WP_013240740.1 MULTISPECIES:
nucleoside triphosphate
pyrophosphohydrolase

K
GINFETYDHLYEKKQKFEDV

YRSIAEDLILK
_QK(ac)FEDVYR_ 2 -0.3719 82.749 9374600 4228500



>WP_013240748.1 MULTISPECIES: DNA-
binding response regulator

K
GYDYPGDSRTVDVHVKRLR

EKLQGGPNWQIE
_TVDVHVK(ac)R_ 7 0.07231 159.04 88974000 66428000

>WP_013240749.1 MULTISPECIES: ribose-
phosphate pyrophosphokinase

K
RKFADKLNASIAIIDKRRPKA

NVSEVMNIIG
_LNASIAIIDK(ac)R_ 10 -4.8023 65.395 3910600 0

>WP_013240749.1 MULTISPECIES: ribose-
phosphate pyrophosphokinase

K
SPDLGSVTRARKFADKLNAS

IAIIDKRRPKA
_FADK(ac)LNASIAIID

KR_
4 -0.00255 63.894 4805400 0

>WP_013240749.1 MULTISPECIES: ribose-
phosphate pyrophosphokinase

K
MITHGKNIKIFAGNSHPELAK

QIA
_NIK(ac)IFAGNSHPEL

AK_
3 -0.00428 106.52 55071000 39928000

>WP_013240749.1 MULTISPECIES: ribose-
phosphate pyrophosphokinase

K
KFKILSIAPVFAEAIKRIYEDV

SVSKLFED_
_ILSIAPVFAEAIK(ac)

R_
13 -0.12636 182.07 554860000 389520000

>WP_013240750.1 bifunctional UDP-N-
acetylglucosamine

diphosphorylase/glucosamine-1-phosphate
N-acetyltransferase GlmU

K
STIGKSVRIGDFVEVKKSTIG

DKTKVSHLTY
_IGDFVEVK(ac)K_ 8 0.39161 86.624 228650000 188090000

>WP_013240751.1 MULTISPECIES:
septation protein SpoVG

K
VIEGQNGLFIAMPSRKTPDGE

FKDIAHPINT
_K(ac)TPDGEFK(ac)DI

AHPINTQTR_
1 -0.03648 31.462 0 4681000

>WP_013240751.1 MULTISPECIES:
septation protein SpoVG

K
DIAHPINTQTREKIQKAILDEY

EKVKSEETV
_EKIQK(ac)AILDEYE

K_
5 0.42476 85.457 11994000 9381000

>WP_013240751.1 MULTISPECIES:
septation protein SpoVG

K DEYEKVKSEETVTEEKVKE _SEETVTEEK(ac)VK_ 9 0.05345 167.3 83771000 84822000

>WP_013240751.1 MULTISPECIES:
septation protein SpoVG

K
QTREKIQKAILDEYEKVKSEE

TVTEEKVKE_
_AILDEYEK(ac)VK_ 8 -0.11046 98.048 88542000 39313000

>WP_013240751.1 MULTISPECIES:
septation protein SpoVG

K
LFIAMPSRKTPDGEFKDIAHP

INTQTREKIQ
_TPDGEFK(ac)DIAHPI

NTQTR_
7 0.14164 250.1 1.127E+09 913380000

>WP_013240753.1 MULTISPECIES: UDP-N-
acetylmuramate--L-alanine ligase

K
VIYTAAIQKNNEEFLKAKTLNI

PLMSRAELL
_NNEEFLK(ac)AK_ 7 0.37094 85.731 18075000 18487000

>WP_013240753.1 MULTISPECIES: UDP-N-
acetylmuramate--L-alanine ligase

K
EIAKRGIKSTNISDFKSIVDYL

KSNLKDGDL
_STNISDFK(ac)SIVDY

LK_
8 -0.26003 61.732 19103000 11924000

>WP_013240753.1 MULTISPECIES: UDP-N-
acetylmuramate--L-alanine ligase

K
TEIKATLNAAINYPHKRIICVF

QPHTFSRTI
_ATLNAAINYPHK(ac)

R_
12 -0.48572 69.602 23007000 21492000

>WP_013240764.1 MULTISPECIES: helix-
turn-helix domain-containing protein

K
KLGVSEKFINEAESGKRIVNQ

NIIDKLSKIL
_FINEAESGK(ac)R_ 9 1.0979 73.067 0 9923900

>WP_013240764.1 MULTISPECIES: helix-
turn-helix domain-containing protein

K
GQKIKLARTEMGISQKQLAKK

LGVSEKFINE
_TEMGISQK(ac)QLAK

_
8 0.11058 34.96 1943200 0

>WP_013240764.1 MULTISPECIES: helix-
turn-helix domain-containing protein

K IRTETIEIKSLKIIAKLDRLEIKL _IIAK(ac)LDR_ 4 -0.14535 104.45 26679000 18232000

>WP_013240764.1 MULTISPECIES: helix-
turn-helix domain-containing protein

K
LISSRSGIRTETIEIKSLKIIAKL

DRLEIKL
_TETIEIK(ac)SLK_ 7 -0.82215 93.096 48098000 19619000

>WP_013240764.1 MULTISPECIES: helix-
turn-helix domain-containing protein

K
GISQKQLAKKLGVSEKFINEA

ESGKRIVNQN
_LGVSEK(ac)FINEAE

SGKR_
6 -0.58303 176.4 77827000 42243000

>WP_013240765.1 MULTISPECIES:
glutamate racemase

K
DSKMAPYGVKTAEEVKRLTF

NAVELLLTKNI
_TAEEVK(ac)R_ 6 0.49429 78.496 7227300 0

>WP_013240765.1 MULTISPECIES:
glutamate racemase

K
DIPIIDGSKGTVEQLKRQLVK

YHIKNNKNKA
_GTVEQLK(ac)R_ 7 -0.36903 110.81 45368000 36000000

>WP_013240765.1 MULTISPECIES:
glutamate racemase

K SMDSEFIIQLSYKLLKEGSI _LLK(ac)EGSI_ 3 0.68304 83.801 1.042E+09 1.213E+09

>WP_013240766.1 MULTISPECIES:
glutamine synthetase

K
YLAMMDGIKYAVTNEKTEDD

LLKELSKKAED
_YAVTNEK(ac)TEDDL

LK_
7 -0.12625 32.734 2826400 0

>WP_013240766.1 MULTISPECIES:
glutamine synthetase

K
KELSKKAEDDADYLEKGRA

YRSEENVFESFT
_KAEDDADYLEK(ac)

GR_
11 0.1889 98.943 3389500 0

>WP_013240766.1 MULTISPECIES:
glutamine synthetase

K
IKYAVTNEKTEDDLLKELSKK

AEDDADYLEK
_TEDDLLK(ac)ELSK_ 7 -0.2054 69.864 30837000 20077000

>WP_013240766.1 MULTISPECIES:
glutamine synthetase

K
LVYVVPKETHSEENLKKMLT

AHSEIKFVSLI
_ETHSEENLK(ac)K_ 9 0.58891 59.153 54812000 37902000

>WP_013240766.1 MULTISPECIES:
glutamine synthetase

K
KNCVEHFKSNLLDLFKKYPS

TISSFGIKYED
_SNLLDLFK(ac)K_ 8 -0.01709 79.974 96471000 73451000



>WP_013240769.1 MULTISPECIES: UDP-N-
acetylglucosamine 1-

carboxyvinyltransferase
K

NESIWESRFKHVDELKKMG
ANIKVEGRTAII

_HVDELK(ac)K_ 6 0.30798 94.262 6183300 5219700

>WP_013240772.1 MULTISPECIES:
hypothetical protein

K
SNQKRREIHKQWVSSKTIVN

KTKVGRNDPCP
_QWVSSK(ac)TIVNK_ 6 0.5016 56.225 12059000 10224000

>WP_013240774.1 MULTISPECIES:
asparagine--tRNA ligase

K
DLQTEHERYLTEKVFKKPIFV

TDYPKAIKAF
_VFK(ac)KPIFVTDYP

K_
3 0.39639 60.628 0 5045600

>WP_013240774.1 MULTISPECIES:
asparagine--tRNA ligase

K
LQTEHERYLTEKVFKKPIFVT

DYPKAIKAFY
_VFK(ac)KPIFVTDYP

K_
4 0.5275 33.685 0 5045600

>WP_013240774.1 MULTISPECIES:
asparagine--tRNA ligase

K
NDGSFFKNIQIVFDEKLPNFK

ELTKLAISSS
_NIQIVFDEK(ac)LPNF

K_
9 0.87382 58.487 3677000 0

>WP_013240774.1 MULTISPECIES:
asparagine--tRNA ligase

K
FKNIQIVFDEKLPNFKELTKLA

ISSSLSIEG
_LPNFK(ac)ELTK_ 5 -0.31997 86.898 4285900 9115000

>WP_013240774.1 MULTISPECIES:
asparagine--tRNA ligase

K
SEFGRITYTEAVDILKKSGAS

FEYPVEWGID
_ITYTEAVDILK(ac)K_ 11 0.18082 95.018 32645000 26661000

>WP_013240774.1 MULTISPECIES:
asparagine--tRNA ligase

K
EITLEGNSSSDYPLQKKRHTL

EYLRTIAHLR
_EITLEGNSSSDYPLQ

K(ac)K_
16 -0.44718 151.9 44748000 31391000

>WP_013240774.1 MULTISPECIES:
asparagine--tRNA ligase

K
WGIDLQTEHERYLTEKVFKK

PIFVTDYPKAI
_YLTEK(ac)VFK_ 5 0.06933 75.738 62341000 60133000

>WP_013240775.1 MULTISPECIES: CopG
family transcriptional regulator

K
DGTSDEISSMTGKLGKLDGIT

VKTAITKK
_LGK(ac)LDGITVK_ 3 0.42902 55.401 6680700 5418900

>WP_013240775.1 MULTISPECIES: CopG
family transcriptional regulator

K
SSMTGKLGKLDGITVKTAITK

K
_LDGITVK(ac)TAITK_ 7 0.37095 68.809 18780000 16644000

>WP_013240780.1 MULTISPECIES:
dihydrofolate reductase

K
DQVDIRRFNMIYDNLKRYAS

GDKLVNIVDIN
_FNMIYDNLK(ac)R_ 9 0.906 65.627 11508000 6359700

>WP_013240780.1 MULTISPECIES:
dihydrofolate reductase

K
GVYIVNIARGSILDEKSLLENI

KNGKIAGAA
_GSILDEK(ac)SLLENI

K_
7 0.77469 75.669 14704000 10165000

>WP_013240780.1 MULTISPECIES:
dihydrofolate reductase

K
EWIVLKILEMLKHSQKFYEK

QKNKIWKMDMG
_HSQK(ac)FYEK_ 4 -0.09769 161.76 75908000 80659000

>WP_013240784.1 MULTISPECIES: 3-
hydroxyacyl-[acyl-carrier-protein]

dehydratase FabZ
K

KGPAGIGKAVAYVEGKKAAE
GELLFMIGDKN

_AVAYVEGK(ac)K_ 8 0.5019 92.062 21411000 15412000

>WP_013240784.1 MULTISPECIES: 3-
hydroxyacyl-[acyl-carrier-protein]

dehydratase FabZ
K

KVVPGDTLKLEAEIVKIKGPA
GIGKAVAYVE

_LEAEIVK(ac)IK_ 7 0.2147 115.71 51328000 39955000

>WP_013240786.1 MULTISPECIES: beta-
ketoacyl-[acyl-carrier-protein] synthase II

K
GGIGTIEKQHSVLEEKGPNRI

TPLFIPMIIS
_QHSVLEEK(ac)GPN

R_
8 0.56547 208.56 98041000 73365000

>WP_013240787.1 MULTISPECIES: 3-
oxoacyl-[acyl-carrier-protein] reductase

K
LSDKVKDTTLNNIPLKKFGNA

EDVANVVAFL
_DTTLNNIPLK(ac)K_ 10 0.01855 57.348 6164700 5533700

>WP_013240787.1 MULTISPECIES: 3-
oxoacyl-[acyl-carrier-protein] reductase

K
KGAFNCIRHVSPIMVKQRSG

KIISISSVVGV
_HVSPIMVK(ac)QR_ 8 -0.29525 134.25 61666000 61547000

>WP_013240788.1 MULTISPECIES: [acyl-
carrier-protein] S-malonyltransferase

K NVQDIKSLNSTVEELKNR
_SLNSTVEELK(ac)NR

_
10 1.8676 85.288 7365300 16011000

>WP_013240790.1 MULTISPECIES:
ketoacyl-ACP synthase III

K
IIPHQANYRIIECAAKKLGIGM

DRFYINLDA
_IIECAAK(ac)K_ 7 0.4263 73.931 23139000 14609000

>WP_013240792.1 MULTISPECIES:
nitronate monooxygenase

K
AGGGIYTGADIAKFFKLGVDA

VQMGTRFVAT
_FFK(ac)LGVDAVQM

GTR_
3 1.1119 83.729 16499000 17295000

>WP_013240792.1 MULTISPECIES:
nitronate monooxygenase

K
MKLPPLIIGDLKAKIPIIQGGM

GVGIS
_LPPLIIGDLK(ac)AK_ 10 0.15637 130.01 21861000 28734000

>WP_013240797.1 MULTISPECIES:
NAD(P)/FAD-dependent oxidoreductase

K
FGYRSIFDSFIGVINKKIIPILLK

ESSVEDI
_SIFDSFIGVINK(ac)K

_
12 0.97427 76.655 6606000 10653000

>WP_013240799.1 MULTISPECIES:
adenylosuccinate synthase

K
FQGGNNAGHTVEVGDKQYKL

HLVPSGILYKD
_FQGGNNAGHTVEVG

DK(ac)QYK_
16 -0.16267 88.133 26153000 26616000

>WP_013240800.1 MULTISPECIES: FAD-
dependent oxidoreductase

K
TEPFNQPITYGKYIAKLGNML

TGNGIMVQRL
_YIAK(ac)LGNMLTGN

GIMVQR_
4 0.74579 51.147 11453000 7513700

>WP_013240800.1 MULTISPECIES: FAD-
dependent oxidoreductase

K
KNTLLYGVEVKFYSSKFDTN

DKFETPIKNLY
_FYSSK(ac)FDTNDK_ 5 -1.2243 58.09 56307000 47788000

>WP_013240802.1 MULTISPECIES: [FeFe]
hydrogenase H-cluster maturation GTPase

HydF
K

ADIKDLDVEHMKKELKIPIVK
VSALKRKGIL

_ELK(ac)IPIVK_ 3 0.3021 58.815 0 3421100



>WP_013240802.1 MULTISPECIES: [FeFe]
hydrogenase H-cluster maturation GTPase

HydF
K

LDVEHMKKELKIPIVKVSALK
RKGILELKNQ

_IPIVK(ac)VSALK_ 5 -0.47352 51.092 1309400 31015000

>WP_013240805.1 MULTISPECIES: M18
family aminopeptidase

K
LKKFGFVEIKEEEALKIKKCG

KYFVTKNQSA
_EEEALK(ac)IK_ 6 0.34342 62.2 10743000 777240

>WP_013240805.1 MULTISPECIES: M18
family aminopeptidase

K
SPTSFHAVKNAISELKKFGFV

EIKEEEALKI
_NAISELK(ac)K_ 7 0.19044 81.594 20144000 18811000

>WP_013240812.1 MULTISPECIES: methyl-
accepting chemotaxis protein

K
AGESGKGFAVVADEIKKLAD

SSLDETRKIGK
_GFAVVADEIK(ac)K_ 10 0.02666 62.303 391920000 377240000

>WP_013240829.1 MULTISPECIES: nitrogen
regulatory PII

K
MGNKLKKVDIITHKAKLEELR

EALNDIGV
_VDIITHK(ac)AK_ 7 1.6764 110.39 23553000 16856000

>WP_013240835.1 MULTISPECIES: ATP-
dependent protease, Lon family

K
KTTAARIALEEAKKLKFTPFR

KDAKFVEVDG
_LK(ac)FTPFR_ 2 0.12725 94.262 14153000 15784000

>WP_013240835.1 MULTISPECIES: ATP-
dependent protease, Lon family

K
ISDLNDKVKISVEDLKKVISIS

RFVPFEEVP
_ISVEDLK(ac)K_ 7 0.02036 93.551 15865000 12758000

>WP_013240836.1 MULTISPECIES: 50S
ribosomal protein L9

K
EAERKEKLAEIEAAQKLAAS

LKGKEIKLTVK
_LAEIEAAQK(ac)LAA

SLK_
9 0.83863 98.694 6308400 4265100

>WP_013240836.1 MULTISPECIES: 50S
ribosomal protein L9

K
LFGSITGKDISDELNKKFHINV

DKKKIAVNN
_DISDELNK(ac)K_ 8 0.03479 56.916 7922500 4351000

>WP_013240836.1 MULTISPECIES: 50S
ribosomal protein L9

K
DISDELNKKFHINVDKKKIAV

NNIRQLGTYD
_KFHINVDK(ac)K_ 8 0.45697 96.342 15035000 5345400

>WP_013240836.1 MULTISPECIES: 50S
ribosomal protein L9

K
MKVILLKDVKTLGKKGQVINA

S
_VILLK(ac)DVK_ 5 -1.3881 79.474 19050000 10967000

>WP_013240836.1 MULTISPECIES: 50S
ribosomal protein L9

K
GTYDVEVKLYPEISTKIKVVI

AEK
_LYPEISTK(ac)IK_ 8 0.12661 90.108 21156000 21354000

>WP_013240837.1 MULTISPECIES: delta-
lactam-biosynthetic de-N-acetylase

K
FSSILEGKDILGQNIKNVVRDF

NVKQVANGK
_DILGQNIK(ac)NVVR

DFNVK_
8 -0.80627 40.801 22728000 32369000

>WP_013240840.1 MULTISPECIES: 30S
ribosomal protein S18

K
SGNCAKHQRELTVAIKRARNI

ALLPFTTE
_ELTVAIK(ac)R_ 7 -0.02462 100.19 8773400 7115600

>WP_013240842.1 MULTISPECIES: 30S
ribosomal protein S6

K
LQPSLDEEACKANIEKFKGVI

ENGGGVIENV
_ANIEK(ac)FK_ 5 -0.08232 84.097 444010000 174800000

>WP_013240843.1 MULTISPECIES: DUF951
domain-containing protein

K
CGSNEWEVIRLGADIKIKCCG

CGRIVMLPRN
_LGADIK(ac)IK_ 6 0.25092 68.224 7148000 7031100

>WP_013240843.1 MULTISPECIES: DUF951
domain-containing protein

K
MKKVYYIGDVVEMKKGHPC

GSNEWEVIRL
_VYYIGDVVEMK(ac)

K_
11 -0.54902 87.363 34490000 20011000

>WP_013240850.1 MULTISPECIES:
chromosome partitioning protein ParB

K
DAYSIVAGERRWRAAKLANI

KEVPAIIMNLS
_AAK(ac)LANIK_ 3 0.32615 68.787 7783700 8566300

>WP_013240851.1 MULTISPECIES: ParA
family protein

K
AEVELINKENRENILKNNLKK

LKAKFDFIFI
_ENILK(ac)NNLK_ 5 -0.13508 66.27 4598100 12506000

>WP_013240851.1 MULTISPECIES: ParA
family protein

K
CDGRTNLSTQVISEVKKYFK

DKVYKSTIPRN
_TNLSTQVISEVK(ac)

K_
12 -0.19672 106.13 27967000 23657000

>WP_013240853.1 MULTISPECIES: 16S
rRNA (guanine(527)-N(7))-methyltransferase

RsmG
K

IKIENDDLNHNLVVIKKIRRTP
NMYPRKAGI

_IENDDLNHNLVVIK(a
c)K_

14 0.44368 54.898 14282000 18220000

>WP_013240853.1 MULTISPECIES: 16S
rRNA (guanine(527)-N(7))-methyltransferase

RsmG
K

IVNPQIKVVLLDSLNKRINFLN
QVISDIELN

_VVLLDSLNK(ac)R_ 9 0.69642 171.56 31272000 12772000

>WP_013240854.1 MULTISPECIES: tRNA
uridine-5-carboxymethylaminomethyl(34)

synthesis enzyme MnmG
K

KEVVDFLNSIGSSELKKTTSL
YELIKRPELD

_KEVVDFLNSIGSSEL
K(ac)K_

16 0.0257 56.851 0 4431000

>WP_013240854.1 MULTISPECIES: tRNA
uridine-5-carboxymethylaminomethyl(34)

synthesis enzyme MnmG
K

INAALKSQGNPPLILKRSDGY
IGVLVDDLVT

_SQGNPPLILK(ac)R_ 10 0.00761 49.5 6316400 9516300

>WP_013240854.1 MULTISPECIES: tRNA
uridine-5-carboxymethylaminomethyl(34)

synthesis enzyme MnmG
K

INYDKINGLRIEATQKLKKIRP
MSVGQASRI

_IEATQK(ac)LK_ 6 0.31082 93.374 24348000 21194000

>WP_013240856.1 MULTISPECIES: protein
jag

K
ARRVAEKVKRTGRIIKLEPM

NPYERRIIHSA
_IIK(ac)LEPMNPYER

_
3 -0.17698 54.7 3690100 0



>WP_013240856.1 MULTISPECIES: protein
jag

K
MDFIETTGKTVEDAFKTALSE

LKVEEDKVEM
_TVEDAFK(ac)TALSE

LK_
7 0.39307 40.025 8501200 10874000

>WP_023161661.1 MULTISPECIES: serine
dehydratase subunit alpha family protein

K
AKHGLVFPFGEGLVEKDYEK

TIQNIGRVGHQ
_HGLVFPFGEGLVEK(

ac)DYEK_
14 0.31253 96.163 42047000 37084000

>WP_023161684.1 MULTISPECIES:
ketopantoate reductase family protein

K
TEVDIFAGTVCKLGEKYGVDT

PVNRTLLNII
_LGEK(ac)YGVDTPV

NR_
4 0.22634 114.72 21830000 17634000

>WP_023161837.1 MULTISPECIES: nitrate
reductase

K
FINTERRLSAVTPILKKEKDE

LTDYDILLGI
_LSAVTPILK(ac)K_ 9 0.07029 93.096 9437700 12272000

>WP_023161837.1 MULTISPECIES: nitrate
reductase

K
GFKEHVKKYTLENVEKRTGI

SSKRVMELAEI
_YTLENVEK(ac)R_ 8 -0.49843 113.22 10251000 34021000

>WP_023161837.1 MULTISPECIES: nitrate
reductase

K
DREYIEKYSEGFEGFKEHVK

KYTLENVEKRT
_YSEGFEGFK(ac)EH

VK_
9 0.21552 74.475 21236000 27071000

>WP_023162006.1 MULTISPECIES: 3-
deoxy-7-phosphoheptulonate synthase

K
SVESEEQIVKIAQDVKKSGA

KFLRGGAFKPR
_IAQDVK(ac)K_ 6 0.76153 88.029 0 56406000

>WP_023162006.1 MULTISPECIES: 3-
deoxy-7-phosphoheptulonate synthase

K
VIQVGARNMQNFELLKQLGK

TNKPILLKRGL
_NMQNFELLK(ac)QLG

K_
9 -0.22764 103.75 8008000 3894600

>WP_023162006.1 MULTISPECIES: 3-
deoxy-7-phosphoheptulonate synthase

K
EQIVKIAQDVKKSGAKFLRGG

AFKPRTSPYS
_SGAK(ac)FLR_ 4 0.46567 101.69 27823000 11593000

>WP_023162006.1 MULTISPECIES: 3-
deoxy-7-phosphoheptulonate synthase

K
TYTRNTLDLSAIPAIKRLSHLP

VIVDPSHAA
_NTLDLSAIPAIK(ac)R

_
12 0.86597 113.24 35985000 34820000

>WP_023162006.1 MULTISPECIES: 3-
deoxy-7-phosphoheptulonate synthase

K
DVKKSGAKFLRGGAFKPRTS

PYSFQGLRTRG
_GGAFK(ac)PR_ 5 0.53044 74.335 36908000 40001000

>WP_023162006.1 MULTISPECIES: 3-
deoxy-7-phosphoheptulonate synthase

K
SIKPKVFEQLMNDISKIPGKTI

HKAYDTVNV
_VFEQLMNDISK(ac)I

PGK_
11 -0.34559 73.887 37580000 33855000

>WP_023162006.1 MULTISPECIES: 3-
deoxy-7-phosphoheptulonate synthase

K
PYSFQGLRTRGLDLLKIARQE

TGLPIVTEIM
_GLDLLK(ac)IAR_ 6 0.14718 126.41 56958000 43050000

>WP_023162006.1 MULTISPECIES: 3-
deoxy-7-phosphoheptulonate synthase

K
DADKIRANEFVENVEKVQQP

YKLSNRLFHPD
_ANEFVENVEK(ac)V

QQPYK_
10 0.83285 179.17 358630000 162990000

>WP_023162006.1 MULTISPECIES: 3-
deoxy-7-phosphoheptulonate synthase

K
YKLSNRLFHPDDTVIKVKNA

SIGGDELAVIA
_LFHPDDTVIK(ac)VK

_
10 0.01173 135.6 580260000 577680000

>WP_023162298.1 MULTISPECIES: rRNA
pseudouridine synthase

K
SDEDGAKVEVTIQEGKFHQV

KRMFNALGKNV
_VEVTIQEGK(ac)FHQ

VK_
9 -0.03569 62.14 15051000 7472000

>WP_023162486.1 MULTISPECIES: 50S
ribosomal protein L30

K
MAKLKITLEKSLIGRKKDHIAT

VNA
_ITLEK(ac)SLIGR_ 5 0.77184 81.865 7247300 0

>WP_023162488.1 MULTISPECIES:
transcription elongation factor GreA

K
TYEGITKLEDELEYLKTAKRR

EIMEKIKVAL
_LEDELEYLK(ac)TAK

_
9 -1.6331 80.469 17012000 12195000

>WP_023163007.1 MULTISPECIES:
homoserine dehydrogenase

K
EGITKIKSIDIRYAKKFNMVIK

LLAIAKENE
_K(ac)FNMVIK_ 1 0.38897 97.602 30443000 30002000

>WP_023163064.1 MULTISPECIES:
hypothetical protein

K
IYNEIKKDSQVKFSDKFLENT

LKNIKGNSTY
_FSDK(ac)FLENTLK_ 4 0.00358 161.99 29320000 34218000

>WP_029169889.1 MULTISPECIES:
helicase-exonuclease AddAB subunit AddA

K
LFHEKLGLGPDYVNVKRHIC

YPTVMKQVLRK
_LGLGPDYVNVK(ac)

R_
11 -0.10346 79.82 9877600 11396000

>WP_029170000.1 MULTISPECIES: MerR
family transcriptional regulator

K
TFERSKIEDNILHLEKKINTYK

KMIAKTRVL
_SKIEDNILHLEK(ac)K

_
12 0.10735 77.527 7061800 6453000

>WP_029170021.1 MULTISPECIES: RNA
polymerase sigma factor RpoD

K
GKVPLLLPEEEISLAKRIEEG

DQIAKKKLAE
_VPLLLPEEEISLAK(a

c)R_
14 -0.2264 80.316 34575000 28323000

>WP_029170021.1 MULTISPECIES: RNA
polymerase sigma factor RpoD

K
ARTIRIPVHMVETINKLVRVS

RQLLQELGRE
_IPVHMVETINK(ac)L

VR_
11 -0.2465 91.62 56900000 34718000

>WP_029170021.1 MULTISPECIES: RNA
polymerase sigma factor RpoD

K
MAKGGNKMKSKSAKLQLVK

KIIEKGKKNG
_SAK(ac)LQLVK_ 3 0.30187 119.21 57595000 26165000

>WP_029170054.1 MULTISPECIES: cell
division protein FtsA

K
MAAINGIEKFGENVLKKLVRI

GIPKYIGAAS
_FGENVLK(ac)K_ 7 0.49173 122.18 21351000 24722000

>WP_029170094.1 MULTISPECIES:
phospho-N-acetylmuramoyl-pentapeptide-

transferase
K

AILEGPILIPLLHKFKFGQNIRE
DGPKSHLK

_FK(ac)FGQNIR_ 2 -0.23518 66.073 5979400 19735000

>WP_029170100.1 MULTISPECIES: NAD-
dependent dehydratase

K
KARDLINWEPEHTLEKGIGET

ERWIEGTKLL
_DLINWEPEHTLEK(a

c)GIGETER_
13 -0.4266 76.768 9438300 7575300

>WP_029170100.1 MULTISPECIES: NAD-
dependent dehydratase

K
FDNLSNGRIENLQEFKNNSGF

KFIGGDVRDE
_IENLQEFK(ac)NNSG

FK_
8 -4.1613 85.457 9924200 2415800

>WP_029170128.1 MULTISPECIES:
elongation factor P

K
FEQIPLEYEKVEDAIKFLKEN

MFAIIKFYKG
_VEDAIK(ac)FLK_ 6 -0.45103 48.091 6874400 1953100



>WP_029170128.1 MULTISPECIES:
elongation factor P

K
VITGSVTDTTFNPTAKLQEAVI

ERKEMQYLY
_NVITGSVTDTTFNPT

AK(ac)LQEAVIER_
17 0.46659 72.532 97469000 37535000

>WP_029170202.1 MULTISPECIES: GTP
cyclohydrolase I FolE

K
KPGSKTVTAVARGLFKSEPR

LRDEVYRMINM
_GLFK(ac)SEPR_ 4 -0.73974 72.547 7120100 0

>WP_029170202.1 MULTISPECIES: GTP
cyclohydrolase I FolE

K
AHIAYIPDGKVVGLSKLARTV

EVFAKRLQLQ
_VVGLSK(ac)LAR_ 6 0.41437 98.033 29708000 26772000

>WP_029170221.1 MULTISPECIES: Fe-S
cluster assembly scaffold protein NifU

K
GDIMKIYIKVEDDVIKDIKFKT

FGCGSAIAS
_VEDDVIK(ac)DIK_ 7 0.19259 94.616 46326000 31178000

>WP_029170221.1 MULTISPECIES: Fe-S
cluster assembly scaffold protein NifU

K
PVKMHCSVLAEEAIHKAIND

YRESQGLEPWA
_MHCSVLAEEAIHK(a

c)AINDYR_
13 0.19132 123.41 166450000 75408000

>WP_029702388.1 MULTISPECIES: sensor
histidine kinase

K
LSQSLLKIAGQVHEIKKDNQR

IYSGLSKMIL
_IAGQVHEIK(ac)K_ 9 -0.02737 97.813 16214000 12543000

>WP_041705024.1 MULTISPECIES:
transcriptional regulator

K
QQLLLSANVVFIKNNKYEEIIK

TFISLGKIT
_NNK(ac)YEEIIK_ 3 -2.1643 54.066 4477300 13465000

>WP_041705024.1 MULTISPECIES:
transcriptional regulator

K
MNYTKEAADISIKLGKFYEDS

KMDKEAAKYL
_LGK(ac)FYEDSK_ 3 0.09488 119.62 19604000 26005000

>WP_041705054.1 bifunctional 2-keto-4-
hydroxyglutarate aldolase/2-keto-3-deoxy-6-

phosphogluconate aldolase
K

IIKIFPGSVFGPQIIKAFKGPIP
QGNFMPTG

_IFPGSVFGPQIIK(ac)
AFK_

13 2.7287 84.842 30766000 13964000

>WP_041705054.1 bifunctional 2-keto-4-
hydroxyglutarate aldolase/2-keto-3-deoxy-6-

phosphogluconate aldolase
K

KGAKTGDYELVTETAKKFVQ
AVKEAKEGKYN

_TGDYELVTETAK(ac)
K_

12 -0.40811 132.79 41535000 19780000

>WP_041705054.1 bifunctional 2-keto-4-
hydroxyglutarate aldolase/2-keto-3-deoxy-6-

phosphogluconate aldolase
K

MNRVRTIMKLAQQGVVAVIR
ADSK

_TIMK(ac)LAQQGVVA
VIR_

4 0.47403 186.13 88518000 41969000

>WP_041705054.1 bifunctional 2-keto-4-
hydroxyglutarate aldolase/2-keto-3-deoxy-6-

phosphogluconate aldolase
K

VKEAVEGLEAGAEIIKIFPGS
VFGPQIIKAF

_EAVEGLEAGAEIIK(a
c)IFPGSVFGPQIIK_

14 -0.55799 152.96 95365000 145110000

>WP_041705109.1 FprA family A-type
flavoprotein

K
VIMGPFKKFVLMGLDKIKNLD

FDMVGPSHGP
_FVLMGLDK(ac)IK_ 8 -0.58085 63.283 6618800 5193400

>WP_041705109.1 FprA family A-type
flavoprotein

K
DMVGPSHGPVHIDDIKKSIES

YRKWALTESK
_NLDFDM(ox)VGPSH

GPVHIDDIK(ac)K_
20 -2.7525 98.269 93615000 75643000

>WP_041705189.1 single-stranded DNA-
binding protein

K
VGTDVIIEGQLRSYNKFVDGA

NRLILTVFAR
_SYNK(ac)FVDGANR

_
4 0.20372 117.25 30891000 27152000

>WP_041705601.1 MULTISPECIES:
glutamate synthase (NADPH),

homotetrameric
K

SNLMKAYRDDYATPIKAGKK
VAVVGGGNVAM

_DDYATPIK(ac)AGK_ 8 0.01848 75.229 10270000 14597000

>WP_041705601.1 MULTISPECIES:
glutamate synthase (NADPH),

homotetrameric
K

ILGDEKGWVKGIRCIKMELGE
PDASGRRKPV

_CIK(ac)MELGEPDAS
GR_

3 0.27366 101.62 10970000 2.768E+09

>WP_041705601.1 MULTISPECIES:
glutamate synthase (NADPH),

homotetrameric
K

GKCVLGKKGDAVAIGKLERF
VADWSRKNNID

_KGDAVAIGK(ac)LER
_

9 -0.33143 113.24 13125000 14291000

>WP_041705601.1 MULTISPECIES:
glutamate synthase (NADPH),

homotetrameric
K MGAGKKAAKAIDEYLKK _AIDEYLK(ac)K_ 7 0.75287 89.296 18970000 6545300

>WP_041705601.1 MULTISPECIES:
glutamate synthase (NADPH),

homotetrameric
K

RFVADWSRKNNIDLSKTLPK
NGKKVAVIGSG

_NNIDLSK(ac)TLPK_ 7 0.32142 153.39 32428000 32238000

>WP_041705601.1 MULTISPECIES:
glutamate synthase (NADPH),

homotetrameric
K

DVIIGRTVTIDELIEKEKFDAV
FIGSGAGLP

_TVTIDELIEK(ac)EK_ 10 0.46142 117.23 41550000 33906000

>WP_041705601.1 MULTISPECIES:
glutamate synthase (NADPH),

homotetrameric
K

RLPKDSVVKHEVENVKKLG
VKIETDVIIGRT

_HEVENVK(ac)K_ 7 0.22891 159.28 121260000 126600000

>WP_041705601.1 MULTISPECIES:
glutamate synthase (NADPH),

homotetrameric
K

IIGRTVTIDELIEKEKFDAVFIG
SGAGLPRF

_EK(ac)FDAVFIGSGA
GLPR_

2 2.0223 160.81 141190000 130510000

>WP_041705601.1 MULTISPECIES:
glutamate synthase (NADPH),

homotetrameric
K

PNPLISTTTKGLEMNKRKCLI
AEEETGLTTR

_GLEM(ox)NK(ac)R_ 6 1.3677 113.25 202560000 180380000



>WP_041705614.1 MULTISPECIES: proline--
tRNA ligase

K
KGVPIRLEVGPKDIEKNQVVL

VRRDSGEKII
_DIEK(ac)NQVVLVR_ 4 1.142 70.977 1566000 0

>WP_041705614.1 MULTISPECIES: proline--
tRNA ligase

K
ETLFCEHYAKIVQSYKDLPKL

YNQWCSVVRW
_IVQSYK(ac)DLPK_ 6 -1.0747 51.927 2763900 2881400

>WP_041705614.1 MULTISPECIES: proline--
tRNA ligase

K
VSMDNLEKDIPDLLDKIHDG

MFEKAKNLIEN
_DIPDLLDK(ac)IHDG

MFEK_
8 -0.03908 37.555 2805300 0

>WP_041705614.1 MULTISPECIES: proline--
tRNA ligase

K
LIENNTNNAVNMEEFKDIME

NKIGFVKAMWC
_NLIENNTNNAVNME

EFK(ac)DIMENK_
17 -0.25331 39.086 14598000 13028000

>WP_041705614.1 MULTISPECIES: proline--
tRNA ligase

K
TTEFLWQEGHTIHETKKEAQ

EETTRMLNVYA
_TTEFLWQEGHTIHET

K(ac)K_
16 -0.52014 129.38 25434000 22136000

>WP_049781919.1 diaminopropionate
ammonia-lyase

K
NLCEVKTFHESFEQYKKTPL

VKLDGLANFLG
_TFHESFEQYK(ac)K_ 10 0.22125 59.542 0 4221400

>WP_049781921.1 sugar-binding
transcriptional regulator

K
HVVEITINKPHSRVPKLENIL

KENFDLKDAL
_VPK(ac)LENILK_ 3 1.0137 79.659 24433000 29721000

>WP_049781921.1 sugar-binding
transcriptional regulator

K
SAIRQANHVIGIAAGKFKAKAI

LGAIRGKYI
_QANHVIGIAAGK(ac)

FK_
12 0.38401 164.48 177860000 177830000

>WP_063562606.1 hypothetical protein K IDFMKQADNMLEEAEKHME
_QADNMLEEAEK(ac)

HME_
11 -0.50147 43.813 18204000 8309400

>WP_063562606.1 hypothetical protein K
EHNKSHEEGFAEWVEKAKN

MGKVETSQFIEK
_SHEEGFAEWVEK(a

c)AK_
12 0.29741 135.37 21887000 14303000

>WP_081442034.1 hypothetical protein K
NDIDLLKKQLKGNIQKLIDSGD

LKDARQLID
_GNIQK(ac)LIDSGDLK

_
5 -0.47576 40.025 6241500 5965600

>WP_081442057.1 MULTISPECIES:
acetolactate synthase small subunit

K
DMNEKSMIIEITGNEKKISAFI

ELMKPYGIK
_SMIIEITGNEK(ac)K_ 11 0.88672 35.204 3420200 0

>WP_081442060.1 MULTISPECIES:
DUF2292 domain-containing protein

K
SITLVIQDGKVVQIEKSEKVR

LV
_VVQIEK(ac)SEK_ 6 -0.75057 65.347 6612900 30750000

>WP_081442103.1 hydrogenase K
DFAGIDKNKAEEFIEKEERKY

YEYLEDFSDF
_AEEFIEK(ac)EER_ 7 0.28571 79.693 1113000 5567400

>WP_081442103.1 hydrogenase K
LVLSPWLGLKTAEHLKKKYG

QPYLHIPTIPI
_TAEHLK(ac)K_ 6 0.27437 94.262 4545900 9895700

>WP_087943146.1 selenide, water dikinase
SelD

K
EVKSSVIGEVIPIQVKKYIEV

E
_SSVIGEVIPIQVK(ac)

K_
13 0.26562 46.704 7344300 22030000

>WP_087943148.1 2-isopropylmalate
synthase

K
AFINAMNKIHYENSLKKVEE

C
_IHYENSLK(ac)K_ 8 -0.20764 58.676 0 3922300

>WP_087943148.1 2-isopropylmalate
synthase

K
TPNVSLNINDKLTIAKQLQKL

SVDVIEAGFP
_LTIAK(ac)QLQK_ 5 0.78123 58.981 2413100 17282000

>WP_087943148.1 2-isopropylmalate
synthase

K
LGYKNLGKEKIDEIFKEFKDL

ADKKKHVSDE
_IDEIFK(ac)EFK_ 6 0.39398 91.584 8384900 6121900


